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EXECUTIVE SUMMARY 
Linscott, Law & Greenspan, Engineers (LLG) has been retained to assess the traffic impacts 
associated with the proposed Gregory Canyon Landfill project. In 2007, the Revised Final 
Environmental Impact Report (RFEIR) for the Gregory Canyon Landfill project was certified by the 
County of San Diego. However, since that time, it has been required that the project be evaluated 
pursuant to the National Environmental Policy Act (NEPA) in an Environmental Impact Statement 
(EIS). LLG has prepared an updated traffic study which is intended to support the EIS being 
prepared by PCR Services Corporation (PCR) in coordination with the Army Corps of Engineers 
(Corps) as the federal lead agency.  

As required by NEPA, the EIS addresses a range of alternatives to be evaluated for traffic impacts.  . 
Of the six sites identified for the alternatives analysis, the Applicant’s Proposed Alternative and five 
off-site alternatives, this report analyzes the Aspen Road off-site alternative.  The Aspen Road site is 
located approximately 1.5 miles west of I-15 near the Mission Road exit. The site is approximately 
four miles northeast of the Community of Fallbrook, about two miles west of Rainbow, and about 
seven miles northwest of the Gregory Canyon site. 

For the purpose of this traffic analysis, each of the off-site alternatives assumes the same landfill 
characteristics as that of the Applicant’s Proposed Alternative, unless otherwise noted. The traffic 
study for the Applicant’s Proposed Alternative provides a discussion on passenger car-equivalent 
(PCE) factors used in the trip generation assumptions to account for the effect of trucks trips being 
the primary trip generator of the landfill. As discussed in that report, the validity of the 1.5 PCE 
factor, originally calculated in the Darnell & Associates 2007 traffic study, was confirmed for use in 
the analysis of the Gregory Canyon site based upon updated data inputs such as speed (mph), grade 
(%) and the proportion of trucks and buses on the roadway. This information was compared to a 
table provided in the Highway Capacity Manual (HCM) and the rate of 1.5 PCE was determined to 
continue to be valid for use in the Applicant’s Proposed Alternative analysis.   

For the alternatives analyses, validation of the 1.5 PCE was confirmed based on the characteristics of 
the primary access route along Old Highway 395. The maximum number of trips generated by the 
Aspen Road Alternative continues to be calculated at 2,083 average daily trips (ADT), which 
accounts for truck trips converted into PCE, as analyzed in the Applicant’s Proposed Alternative 
(Gregory Canyon site) study. 

This report analyzes the study area road network under existing, existing + off-site alternative, 
existing + cumulative projects, existing + off-site alternative + cumulative projects, and buildout 
with and without off-site alternative conditions.  
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EXECUTIVE SUMMARY (CONTINUED) 
The analysis criteria used to evaluate potential significant impacts were based on the County of San 
Diego’s Guidelines for Determining Significance, February 19, 2010 and the Caltrans’ Guide for the 
Preparation of Traffic Impact Studies, December 2002. The County’s guidelines are used by County 
staff in their review of discretionary projects and environmental documents pursuant to the 
California Environmental Quality Act (CEQA). These Guidelines present a range of quantitative, 
qualitative, and performance levels for particular environmental effects. Caltrans is the State agency 
responsible for planning, constructing, and maintaining the State highway network. Objectives for 
the preparation of the Caltrans’ guide include providing consistency and uniformity in the 
identification of traffic impacts generated by local land use proposals.  Therefore, for purposes of 
conducting this NEPA analysis for the Aspen Road off-site alternative, the criteria taken from these 
sources was deemed appropriate for assessing the alternative’s environmental effects on the 
surrounding area. 

Based on the applied significance criteria, one (1) significant direct traffic impact, four (4) 
significant near-term cumulative impacts, and one (1) significant buildout cumulative impact were 
calculated as a result of the Aspen Road off-site alternative.  Mitigation is recommended for the 
direct impact. The cumulatively impacted intersections are calculated to operate at acceptable levels 
of service with improvements identified as part of the County of San Diego Traffic Impact Fee (TIF) 
Program, January 2008. Therefore, payment of the TIF, which would be required at issuance of 
building permits, would mitigate these potential cumulative intersection impacts to less than 
significant. In addition, the impact on Old Highway 395 under buildout conditions would be 
mitigated to below a level of significance through payment into the TIF Program. The cumulatively 
impacted street segments along Mission Road would continue to operate at unacceptable levels of 
service with the recommended mitigation measures. Thus, these two cumulatively impacted street 
segments are considered significant and unmitigated. 
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TRAFFIC IMPACT ANALYSIS 
GREGORY CANYON LANDFILL 

ASPEN ROAD OFF-SITE ALTERNATIVE 
County of San Diego, California 

May 29, 2012 
 
 

1.0 INTRODUCTION 
1.1 Purpose of the Report 
The following traffic study has been prepared, as required by the NEPA process for the Gregory 
Canyon Landfill EIS to determine and evaluate the traffic impacts on the local circulation system 
due to the Aspen Road alternative (termed the “off-site alternative”), one of the five off-site 
alternatives to the Applicant’s Proposed Alternative. The Aspen Road landfill alternative site is 
located in North San Diego County in the northwest quadrant of the Mission Road/Interstate 15 
interchange. This traffic study analyzes the circulation network in the landfill vicinity to determine 
potential impacts related to the traffic generated by the off-site alternative.  

Included in this traffic study are the following: 

 Off-Site Alternative Description 

 Study Area & Existing Conditions Discussion 

 Analysis Approach and Methodology 

 Significance Criteria 

 Existing Conditions Analysis 

 Trip Generation/Distribution/Assignment 

 Existing + Off-Site Alternative Analysis  

 Cumulative Projects Discussion 

 Near-Term Conditions Analysis 

 Buildout Conditions Discussion 

 Buildout Conditions Analysis 

 Access Discussion 

 Significance of Impacts and Mitigation Measures 

 

Figure 1–1 shows the vicinity map. Figure 1–2 shows a more detailed off-site alternative area map. 
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2.0  OFF-SITE ALTERNATIVE LOCATION, DESCRIPTION & PLANNING REQUIREMENTS 
2.1 Off-Site Alternative Location 
The off-site alternative is located west of I-15, north of Mission Road, and southwest of Rainbow 
Glen Road. The site is approximately four miles northeast of the Community of Fallbrook, about two 
miles west of Rainbow, and about seven miles northwest of the applicant’s preferred alternative, 
Gregory Canyon. The Aspen Road site was identified as a feasible landfill site in the Draft EIR/EIS 
for the North County Class III Landfill (BRG 1990) and the Gregory Canyon Landfill Final EIR 
(County 2007).  

2.2 Off-Site Alternative Description 
The Aspen Road site would be approximately 456 acres in size and would be comprised of 
numerous parcels held in private ownership.  The Aspen Road site is located in a rural area.  The site 
is primarily vacant, undeveloped land.  However, a few rural residences, buildings, and trailers are 
located on the site.  The western portion of the alternative site is developed with a majority of the 
rural residences.  Agricultural uses are also located on the eastern and western portions of site.  
Lands to the north of the site are undeveloped.  Lands to the east, west, and south are generally rural 
residential, with agricultural uses including nurseries and avocado and citrus groves, and vacant, 
undeveloped land.  The Roadrunner Ridge Winery is located north of the site.   

The site is planned to contain about 25.1 million tons of refuse with an operating life of 
approximately 25 years. The features included in the landfill are: a lined landfill, access roads, a 
scale area, a recyclable goods collection center, a facilities and operation area, borrow/stockpile 
areas, a leachate collection and removal system including storage tanks, surface water control 
facilities, including desilting basins, a water treatment plant, a visitors’ center, an administration 
building, a maintenance office, a shop and yard, a fueling station/storage area, a water tank, a water 
supply well; groundwater monitoring wells, a landfill gas collection and recovery system, and a 
groundwater subdrain collection system.   

Access to the site is proposed from I-15 via the Mission Road interchange, north on Old Highway 
395, west on Rainbow Valley Boulevard and Rainbow Glen Road. From the intersection of Rainbow 
Glen Road and Oak Crest Road, a new 2.25-mile access road would be constructed for this landfill 
site, in part adjacent to and traversing Rainbow Creek. Previous plan information indicates a culvert 
used to cross over Rainbow Creek. Access along the existing Rainbow Glen Road is considered 
unsuitable due to steep topography and hairpin turns.  

Figure 2–1 illustrates the conceptual site plan. 
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3.0 EXISTING CONDITIONS 
3.1 Study Area 
LLG conducted a field review of the area surrounding the off-site alternative. Based on these 
observations and the forecasted distribution of t landfill trips, the following intersections and 
segments are included in the study area and are listed below.  

Intersections 
1. Mission Road / I-15 Southbound Ramps (signalized) 

2. Mission Road / I-15 Northbound Ramps (signalized) 

3. Old Highway 395 / Mission Road (unsignalized) 

4. Old Highway 395 / Rainbow Glen Road (unsignalized) 

5. Rainbow Glen Road / Access (unsignalized) 

 

Street Segments 

Mission Road 
1. Colina Creek Trail to Live Oak Park Road 
2. Like Oak Park Road to Old Highway 395 

Old Highway 395 
3. Mission Road to Rainbow Glen Road 

Rainbow Glen Road 
4. Old Highway 395 to Access 

Freeway Segments 

Interstate 15 

1. North of Mission Road 

2. South of Mission Road 
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3.2 Existing Transportation Conditions 
The following is a description of the nearby roadway network: 

Interstate 15 in the vicinity of the landfill is classified as a Freeway on the San Diego County 
General Plan Update (GPU), Mobility Element, October 2010. Within the study area, I-15 is 
constructed as an eight lane divided freeway with a center divider. The posted speed limit is 70 mph 
along I-15 in the vicinity of the off-site alternative. 

Mission Road from Brandon Road to the I-15 Ramps is classified as a 4.2B Boulevard with 
intermittent turn lanes on the GPU Mobility Element, October 2010. It is currently built within the 
study area as a two-lane undivided roadway. The posted speed limit on Mission Road is 45 mph 
within the vicinity of the off-site alternative. According to the GPU Table M-4, the addition of travel 
lanes exceeding the Mobility Element classification of 4.2B Boulevard is not justified on Mission 
Road from Live Oak Park Road to the I-15 Northbound Ramps. Level of Service E operations are 
accepted along this segment.   

Old Highway 395 from the I-15 Ramps to the Rainbow Community Planning Area (CPA) is 
classified as a 2.1D Community Collector with unspecified improvement options on the GPU 
Mobility Element, October 2010. From the Rainbow CPA to Rainbow Valley Boulevard 
(West)/Rainbow Glen Road it continues to be classified as a 2.1D Community Collector with 
unspecified improvement options. It is currently built within the study area as a two-lane undivided 
roadway and per the County of San Diego Guidelines for Determining Significance and Report 
Format and Content Requirements – Transportation and Traffic, August 24, 2011, it operates as a 
two-lane highway with passing opportunities for 40% or more along the length of the roadway 
and/or have few/limited access points and intersections along the length of the roadway. The posted 
speed limit on Old Highway 395 is 55 mph within the vicinity of the off-site alternative.   

It should be noted that according to Goal M-2: Policy M-2.1, “…there are instances where the 
County considers it more appropriate to retain a road classification that could result in an LOS E/F 
rather than increase the number of travel lanes.” Table M-4 of the GPU identifies the County 
segments where the County has determined that the adverse impacts of adding travel lanes does not 
justify the resulting benefit of increased capacity. According to Table M-4, the addition of travel 
lanes exceeding the Mobility Element classification of 4.2B Boulevard is not justified on Mission 
Road from Brandon Road to the I-15 Ramps. Level of Service E operations are accepted along this 
segment. 

Rainbow Glen Road from Old Highway 395 to the Access is an unclassified roadway on the GPU 
Mobility Element, October 2010. It is currently built within the study area as a two-lane undivided 
roadway. There is no posted speed limit on Rainbow Glen Road within the vicinity of the off-site 
alternative. 

Figure 3–1 depicts the existing traffic conditions and the study area intersections and segments 
graphically. 
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3.3 Existing Traffic Volumes 
Weekday AM/PM peak hour intersection turning movement and bi-directional 24-hour daily traffic 
counts were conducted in March 2012 when schools were in session. The peak hour counts were 
conducted between the hours of 7:00-9:00 AM and 4:00-6:00 PM. Freeway volumes on I-15 were 
taken from Caltrans 2010 data.  

Table 3–1 is a summary of the average daily traffic volumes (ADT) collected in March 2012 along 
study area street segments.  Appendix A contains the traffic volume data sheets. 

TABLE 3–1 
EXISTING TRAFFIC VOLUMES 

Street Segment ADT a 

Mission Road  

1. Colina Creek Trail to Live Oak Park Road 19,490 

2. Live Oak Park Road to Old Highway 395 21,960 

Old Highway 395  

3. Mission Road to Rainbow Glen Road 5,090 

Rainbow Glen Road  

4. Old Highway 395 to the Access 960 

Footnotes: 
a. ADT = Average Daily Traffic Volumes.

 

Figure 3–2 depicts the existing peak hour intersection turning movement and 24-hour segment 
volumes at the study area locations.  
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4.0 ANALYSIS APPROACH AND METHODOLOGY 
4.1 Analysis Approach 
This traffic analysis assesses the study area locations within the off-site alternative area. All landfill 
description parameters set forth in the Applicant’s Proposed Alternative site traffic study are 
assumed in this alternative analysis. This includes landfill hours of operations and trip generation 
assumptions, except where noted. 

The hours of landfill operations for the off-site alternative continue to be set between 7:00 AM and 
6:00 PM Monday through Friday and between 8:00 AM and 5:00 PM on Saturdays.  In order to 
analyze the operations of study area intersections, the typical weekday 7:00-9:00 AM and 4:00-
6:00 PM peak commuter hours were selected. In addition, an analysis of weekday daily capacity 
operations of study area street segments was conducted.  Freeway segments along I-15 were studied 
both north and south of Mission Road on a peak hour basis using Caltrans criteria. The methodology 
applied in each of these analyses is discussed in Section 4.2. 

Table 4–1 shows the analyses performed for each of the scenarios to determine the potential impacts 
to the road network. 

TABLE 4–1 
ANALYSIS SCENARIOS 

Scenario Analysis Performed 

 Existing 

 Existing + Off-Site Alternative  

 Existing + Cumulative Projects 

 Existing + Off-Site Alternative + Cumulative Projects 

AM/PM Peak Hour Intersection Analysis 

Daily Street Segment Analysis 

Freeway Segment Analysis 

 Buildout Without Off-Site Alternative 

 Buildout With Off-Site Alternative 
Daily Street Segment Analysis 
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4.2 Methodology 
Level of service (LOS) is the term used to denote the different operating conditions which occur on a 
given roadway segment under various traffic volume loads. It is a qualitative measure used to 
describe a quantitative analysis taking into account factors such as roadway geometries, signal 
phasing, speed, travel delay, freedom to maneuver, and safety. LOS provides an index to the 
operational qualities of a roadway segment or an intersection. LOS designations range from A to F, 
with LOS A representing the best operating conditions and LOS F representing the worst operating 
conditions. LOS designation is reported differently for signalized intersections, unsignalized 
intersections, and roadway segments. 

4.2.1 Intersections 
Signalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay was determined utilizing the methodology found in Chapter 18 of the 2010 Highway Capacity 
Manual (HCM), with the assistance of the Synchro (version 7.0) computer software. The delay 
values (represented in seconds) were qualified with a corresponding intersection LOS. Signalized 
intersection calculation worksheets and a more detailed explanation of the methodology are attached 
in Appendix B. 

Unsignalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay and LOS was determined based upon the procedures found in Chapters 19 and 20 of the HCM, 
with the assistance of the Synchro (version 7.0) computer software. Unsignalized intersection 
calculation worksheets and a more detailed explanation of the methodology are attached in 
Appendix B. 

4.2.2 Street Segments 
Street segment analysis is based upon the comparison of average daily traffic volumes (ADTs) to the 
County of San Diego’s Roadway Classification, Level of Service, and ADT Table for County 
roadways, depending on which jurisdiction the street segment is located within. These tables provide 
segment capacities for different street classifications, based on traffic volumes and roadway 
characteristics. The County of San Diego capacity table is attached in Appendix C.  Section 5.0 of 
this report discusses the basis for applying the County of San Diego analysis methodology to this 
NEPA analysis in greater detail. 

4.2.3 Freeway Segments 
Freeway segments were analyzed during the AM and PM peak hours based on the methodologies as 
outlined in the SANTEC/ITE Guidelines developed by Caltrans. The freeway segments LOS is 
based on a Volume to Capacity (V/C) method. Page 5 of Caltrans’ Guide for the Preparation of 
Traffic Impact Studies, December 2002 documents a maximum service flow rate of 2,350 passenger 
cars per hour per lane. The freeway LOS operations are based on the SANDAG’s 2008 Congestion 
Management Program Update (November 2008) v/c ratios as summarized below in Table 4–2. 
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Section 5.0 of this report discusses the basis for applying the Caltrans’ analysis methodology to this 
NEPA analysis in greater detail. 

TABLE 4–2 
FREEWAY SEGMENT LEVELS OF SERVICE 

LOS V/C 
A <0.41 

B 0.62 

C 0.8 

D 0.92 

E 1.00 

F(0) 1.25 

F(1) 1.35 

F(2) 1.45 
F(3) >1.46 

LOS = Level of Service 
V/C = Volume/Capacity 
Source: SANTEC/ITE Guidelines

 

4.3 Congestion Management Program 
The Congestion Management Program (CMP), adopted on November 22, 1991, is intended to link 
land use, transportation and air quality through level of service performance. Section 5.0 of this 
report discusses the basis for applying the County of San Diego analysis methodology to this NEPA 
analysis in greater detail, which includes the application of the CMP. The CMP requires an 
Enhanced CEQA Review for projects that are expected to generate more than 2,400 ADT or more 
than 200 peak hour trips. As the landfill trip generation exceeds the CMP thresholds, a CMP analysis 
is triggered.  

In 1993, the Institute of Transportation Engineers California Border Section and the San Diego 
Region Traffic Engineer’s Council established a set of guidelines to be used in the preparation of 
traffic impact studies that are subject to the Enhanced CEQA review process. These guidelines were 
updated in January 2008. This published document is titled 2008 Congestion Management Program 
Update. The guidelines require that a project study area be established as follows: 

 All streets and intersections on CMP arterials where the project will add 50 or more peak 
hour trips in either direction. 

 Mainline freeway locations where the project will add 150 or more peak hour trips in 
either direction. 

 

Based on the CMP guidelines, a peak hour analysis of I-15 north and south of Mission Road is 
provided. I-15 is analyzed under all scenarios and the results are provided later in this report. 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 
Aspen Road Alternative 

N:\1977\NEPA Alternative Sites\2. Aspen\Report\3rd Submittal\Aspen Road Traffic Study.docx 

14

5.0 SIGNIFICANCE CRITERIA 
The following criteria were utilized to evaluate potential significant impacts, based on the County of 
San Diego’s Guidelines for Determining Significance, February 19, 2010 and the Caltrans’ Guide for 
the Preparation of Traffic Impact Studies, December 2002. Additional references are taken from the 
San Diego Traffic Engineers Council (SANTEC) and Institute of Transportation Engineers (ITE) 
Guidelines for Traffic Impact Studies in the San Diego Region, March 2000 which is approved for 
use in measuring levels of significance in the County of San Diego. The County’s guidelines are used 
by County staff in their review of discretionary projects and environmental documents pursuant to the 
California Environmental Quality Act (CEQA). These Guidelines present a range of quantitative, 
qualitative, and performance levels for particular environmental effects. Caltrans is the State agency 
responsible for planning, constructing, and maintaining the State highway network. Objectives for the 
preparation of the Caltrans’ guide include providing consistency and uniformity in the identification of 
traffic impacts generated by local land use proposals.  Therefore, for purposes of conducting this NEPA 
analysis for the Aspen Road off-site alternative, the criteria taken from these sources was deemed 
appropriate for assessing the alternative’s environmental effects on the surrounding area.  The guidelines 
presented in this report are taken verbatim from the source documents and therefore, references to CEQA 
are not applicable.  However, the thresholds provided were used to evaluate significant impacts which 
may occur due to the proposed off-site alternative. 

5.1 County of San Diego 
5.1.1 Intersections 
This section provides guidance for evaluating adverse environmental effects a project may have on 
signalized and unsignalized intersections. Table 5–1 summarizes significant project impacts for 
signalized and unsignalized intersections. 

TABLE 5–1 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON INTERSECTIONS 

ALLOWABLE INCREASES ON CONGESTED INTERSECTIONS 
Level of service Signalized Unsignalized 

LOS E Delay of 2 seconds or less 
20 or less peak hour trips on a critical 

movement 

LOS F 
Either a Delay of 1 second, or 5 peak 

hour trips or less on a critical movement 
5 or less peak hour trips on a critical 

movement 

Source: Table 2 Measures of Significant Project Impacts to Congestion on Intersections: Allowable Increases on Congested 
Intersections, County of San Diego Guidelines for Determining Significance, February 19, 2010. 

General Notes: 
1. A critical movement is an intersection movement (right-turn, left-turn, through-movement) that experiences excessive queues, 

which typically operate at LOS F. 
2. By adding proposed project trips to all other trips from a list of projects, these same tables are used to determine if total 

cumulative impacts are significant. If cumulative impacts are found to be significant, each project is responsible for mitigating 
its share of the cumulative impact. 

3. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not 
trigger an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

4. For determining significance at signalized intersections with LOS F conditions, the analysis must evaluate both the delay and the 
number of trips on a critical movement, exceedance of either criteria result in a significant impact. 
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Signalized Intersections—Traffic volume increases from public or private projects that result in one 
or more of the following criteria will have a significant traffic volume or LOS traffic impact on a 
signalized intersection: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a signalized intersection currently operating at LOS E or LOS F, 
or will cause a signalized intersection to operate at a LOS E or LOS F as identified in 
Table 5–1 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 

 

Unsignalized Intersections—The operating parameters and conditions for unsignalized intersections 
differ dramatically from those of signalized intersections. Very small volume increases on one leg or 
turn and/or through movement of an unsignalized intersection can substantially affect the calculated 
delay for the entire intersection. Significance criteria for unsignalized intersections are based upon a 
minimum number of trips added to a critical movement at an unsignalized intersection. 

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic impact on an unsignalized intersection as listed in Table 5–1 
and described as text below: 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection, and cause an 
unsignalized intersection to operate below LOS D, or 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection currently 
operating at LOS E, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection, and cause the 
unsignalized intersection to operate at LOS F, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection currently operating 
at LOS F, or 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 

 

  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 
Aspen Road Alternative 

N:\1977\NEPA Alternative Sites\2. Aspen\Report\3rd Submittal\Aspen Road Traffic Study.docx 

16

5.1.2 Street Segments 
Pursuant to the County’s General Plan Public Facilities Element (PFE), new development must 
provide improvements or other measures to mitigate traffic impacts to avoid: 

a. Reduction in LOS below "C" for on-site Circulation Element roads; 

b. Reduction in LOS below "D" for off-site and on-site abutting Circulation Element roads; and 

c. "Significantly impacting congestion" on roads that operate at LOS "E" or "F". If impacts 
cannot be mitigated, the project cannot be approved unless a statement of overriding findings 
is made pursuant to the State CEQA Guidelines. The PFE, however, does not include specific 
guidelines for determining the amount of additional traffic that would “significantly impact 
congestion" on such roads. 

The County has created the following guidelines to evaluate likely traffic impacts of a proposed 
project for road segments and intersections serving that project site, for purposes of determining 
whether the development would "significantly impact congestion" on the referenced LOS E and F 
roads. The guidelines are summarized in Table 5–2. The thresholds in Table 5–2 are based upon 
average operating conditions on County roadways. It should be noted that these thresholds only 
establish general guidelines, and that the specific project location must be taken into account in 
conducting an analysis of traffic impact from new development. 

TABLE 5–2 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON 

CIRCULATION ELEMENT ROAD SEGMENTS 
ALLOWABLE INCREASES ON CONGESTED ROAD SEGMENTS 

Level of Service Two-Lane Road Four-Lane Road Six-Lane Road 

LOS E 200 ADT 400 ADT 600 ADT 

LOS F 100 ADT 200 ADT 300 ADT 

Source: Table 1 Measures of Significant Project Impacts to Congestion on Circulation Element Road Segments: Allowable Increases 
on Congested Road Segments, County of San Diego Guidelines for Determining Significance, February 19, 2010. 

General Notes: 
1. By adding proposed project trips to all other trips from a list of projects, this same table must be used to determine if total 

cumulative impacts are significant. If cumulative impacts are found to be significant, each project that contributes additional trips 
must mitigate a share of the cumulative impacts. 

2. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not trigger 
an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 
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On-site Circulation Element Roads—PFE, Transportation, Policy 1.1 states that “new development 
shall provide needed roadway expansion and improvements on-site to meet demand created by the 
development, and to maintain LOS C on Circulation Element Roads during peak traffic hours”. 
Pursuant to this policy, a significant traffic impact would result if: 

 The additional or redistributed ADT generated by the proposed land development project 
will cause on-site Circulation Element Roads to operate below LOS C during peak traffic 
hours except within the Otay Ranch and Harmony Grove Village plans as specified in the 
PFE, Implementation Measure 1.1.2. 

Off-Site Circulation Element Roads—PFE, Transportation, Policy 1.1 also addresses offsite 
Circulation Element roads. It states that “new development shall provide off-site improvements 
designed to contribute to the overall achievement of LOS D on Circulation Element Roads.” 
Implementation Measure 1.1.3 addressed projects that would significantly impact congestion on 
roads operating at LOS E or F. It states, “new development that would significantly impact 
congestion on roads operating at LOS E or F, either currently or as a result of the project, will be 
denied unless improvements are scheduled to attain a LOS to D or better or appropriate mitigation is 
provided.” In circumstances in which appropriate mitigation is not feasible, the project can only be 
approved if “a specific statement of overriding findings is made pursuant to” the State CEQA 
Guidelines. The following significance guidelines define a method for evaluating whether or not 
increased traffic volumes generated or redistributed from a proposed project will “significantly 
impact congestion” on County roads, operating at LOS E or F, either currently or as a result of the 
project.  

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic volume or LOS impact on a road segment: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a Circulation Element Road or State Highway currently operating 
at LOS E or LOS F, or will cause a Circulation Element Road or State Highway to 
operate at a LOS E or LOS F as a result of the proposed project as identified in  
Table 5–2, or  

 The additional or redistributed ADT generated by the proposed project will cause a 
residential street to exceed its design capacity. 

 

5.1.3 Two-Lane Highways 
Signalized Intersection Spacing Over One Mile 

Two-lane highways with intersection spacing over one mile have minimal side friction and conform 
to the HCM assumptions for two-lane highways. Criteria for LOS E and LOS F are provided in 
Table 5–3 based upon criteria established with the Counties of Riverside and Sacramento and 
concurred upon by Caltrans–District 11. These criteria are appropriate for use for most projects with 
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the potential to affect two-lane highways, as road conditions for two-lane highways in these 
Counties are similar to those in the County of San Diego. The criteria shown below are applicable 
for the daily capacity analysis of roadways functioning as two-lane highways. 

TABLE 5–3 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION 

ALLOWABLE INCREASES ON TWO-LANE HIGHWAYS  
(With Signalized Intersection Spacing Over One Mile) 

Level of Service  LOS Criteria  Impact Significance Level  

LOS E  > 16,200 ADT  >325 ADT  

LOS F  > 22,900 ADT  >225 ADT  

Source: Table 3 Measures of Significant Project Impacts to Congestion: Allowable Increases on Two-Lane Highways with 
Signalized Intersection Spacing Over One Mile, County of San Diego Guidelines for Determining Significance, February 19, 
2010. 

General Notes: 
1. Where detailed data is available, the Director of Public Works may also accept a detailed level of service analysis based 

upon the two-lane highway analysis procedures provided in Chapter 20 of the Highway Capacity Manual, 2000. 

 

Old Highway 395 currently operates as a two-lane highway with signalized intersection spacing over 
one mile within the study area.  

Signalized Intersection Spacing Under One Mile 

Two-lane highways with intersection spacing less than one mile have operations similar to urban 
streets as identified in the HCM. Per the HCM, level Urban Streets have lower speeds with LOS’s 
most characterized by the operation of the intersections along the highway/street. For two-lane 
highways with intersection spacing less than one mile, the LOS will be determined to be that of the 
intersections along the highway. Impacts to the highway will be determined by evaluating the 
intersection impact criteria identified in Table 5–4. 

TABLE 5–4 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION 

ALLOWABLE INCREASES ON TWO-LANE HIGHWAYS  
(With Signalized Intersection Spacing Under One Mile) 

Level of Service  Signalized 

LOS E  Delay of 2 seconds or less 

LOS F  
Delay of 1 second, or 

5 peak hour trips or less on a critical movements 
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Source: Table 4 Measures of Significant Project Impacts to Congestion: Allowable Increases on Two-Lane Highways with 
Signalized Intersection Spacing Under One Mile, County of San Diego Guidelines for Determining Significance, February 19, 
2010. 

General Notes: 
1. A critical movement is an intersection movement (right-turn, left-turn, through movement) that experiences excessive 

queues which typically operate at LOS F. 

2. By adding proposed project trips to all other trips from a list of projects, these same tables are used to determine if total 
cumulative impacts are significant. If cumulative impacts are found to be significant, each project is responsible for 
mitigating it share of the cumulative impact. 

3. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not 
trigger an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

 

5.2 Caltrans 
5.2.1 Freeway Segments 
Caltrans’ Guide for the Preparation of Traffic Impact Studies, December 2002, outlines 
recommended procedures for traffic study contents but does not identify specific traffic impact 
thresholds. Caltrans staff has indicated that there is a desire to maintain freeway operations between 
LOS C and D levels. Specific traffic impact thresholds are typically identified by local Caltrans staff. 
For the San Diego region, Caltrans’ staff has previously indicated that an impact to a freeway is 
generally identified when project traffic causes the operations to drop one letter grade (i.e. from LOS 
D to LOS E or LOS E to LOS F). 
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6.0 ANALYSIS OF EXISTING CONDITIONS 
6.1 Peak Hour Intersection Operations 
Table 6–1 summarizes the existing intersections LOS. As seen in Table 6–1, all intersections are 
calculated to currently operate at LOS D or better except for the following: 

 Mission Road / I-15 Southbound Ramps – LOS E (PM peak hour) 

 Old Highway 395 / Mission Road – LOS F (PM peak hour) 

 

Appendix D contains the existing intersection analysis worksheets. 

6.2 Daily Street Segment Operations 
Table 6–2 summarizes the existing daily street segment operations. As seen in Table 6–2, the study 
area segments are calculated to currently operate at LOS D or better except for the following: 

 Mission Road between Colina Creek Trail to Live Oak Park Road – LOS F 

 Mission Road between Live Oak Park Road to Old Highway 395 – LOS F 

 

6.3 Freeway Operations 
Table 6–3 summarizes the existing freeway mainline operations on I-15. As seen in Table 6–3, the 
northbound and southbound segments of I-15 north and south of Mission Road currently operate at 
an acceptable LOS D or better during both the AM and PM peak hours.   

TABLE 6–1 
EXISTING INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing 

Delay a LOS b 

1. Mission Rd / I-15 SB Ramps Signal — 
AM 38.1 D 
PM 65.2 E 

2. Mission Rd / I-15 NB Ramps Signal — 
AM 13.1 B 
PM 24.3 C 

3. Old Highway 395 / Mission Road TWSC c NBL AM 13.2 B 
PM 80.2 F 

4. Old Highway 395 / Rainbow Glen Rd TWSC WBL AM 10.2 B 
PM 14.3 B 

5. Rainbow Glen Rd / Access  DNE — 
AM — — 
PM — — 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 

General Notes: 
1. Bold typeface indicates less than acceptable. 
2. DNE = Does not exist 
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TABLE 6–2 
EXISTING STREET SEGMENT CAPACITY ANALYSIS 

Street Segments General Plan Update 
Classification a 

Functional 
Classification 

Existing 
Capacity 
(LOS E) b 

ADT c LOS d 

Mission Road     

1. Colina Creek Trail to Live Oak Park Rd 4.2B Boulevard w/  
Intermittent Turn Lanes 

2-Ln Rural Collector 16,200 19,490 F 

2. Live Oak Park Rd to Old Highway 395 4.2B Boulevard w/  
Intermittent Turn Lanes 

2-Ln Rural Collector 16,200 21,960 F 

Old Highway 395     

3. Mission Road to Rainbow Glen Road 2.1D Community Collector w/ 
Unspecified Improvements  

2-Ln Rural Collector 22,900 e 5,090 ≥ D 

Rainbow Glen Road     

4. Old Highway 395 to the Access  Non-Mobility  
Element Roadway 

2-Ln Rural  
Residential Collector 4,500 f 960 ≥ C 

Footnotes: 
a. GPU Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego Roadway Classification Table. 
c. ADT = Average Daily Traffic Volumes. 
d. LOS = Level of Service. 
e. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection spacing over one mile. 

See Table 5–3 of this report. “≥ D” = Better than or equal to LOS D. 
f. Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C. 

General Notes:  
1. Bold typeface indicates less than acceptable.  
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TABLE 6–3 
EXISTING FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a Volume b 

Peak Hour Volume b V/C c LOS d 

AM PM AM PM AM PM 

North of Mission Road 
NB 4M 9,400 

134,000 
2,571 6,647 0.274 0.707 A C 

SB 4M 9,400 7,277 3,571 0.774 0.380 C A 

South of Mission Road 
NB 4M 9,400 

116,000 
2,432 6,152 0.259 0.654 A C 

SB 4M 9,400 7,616 3,713 0.810 0.395 D A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact 

Studies, Dec 2002. 
b. ADT and Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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7.0 TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT 
7.1 Passenger-Car Equivalent Determination/Validation 
The Highway Capacity Manual (HCM) published by the Transportation Research Board (TRB) 
provides criteria to determine the effect heavy vehicles have on the street system relative to 
passenger cars. This concept is termed the “passenger car equivalent” (PCE) and is defined as the 
number of passenger cars that are displaced by a single heavy vehicle of a particular type under the 
prevailing traffic conditions. Heavy vehicles have a greater traffic impact than passenger cars since:   

 They are larger than passenger cars, and therefore, occupy more roadway space; and  

 Their performance characteristics are generally inferior to passenger cars, leading to the 
formation of downstream gaps in the traffic stream (especially on upgrades), which 
cannot always be effectively filled by normal passing maneuvers. 

Since truck trips are the primary type of landfill-generated trips, the application of a PCE factor to 
the trip generation calculations was necessary. Validation of the passenger-car equivalent (PCE) 
factor for the Applicant’s Proposed Alternative site was conducted in the Gregory Canyon traffic 
study. In order to confirm the 1.5 PCE factor used in the previous Darnell & Associates trip 
generation calculations for the Applicant’s Proposed Alternative project, the parameters set forth in 
the Highway Capacity Manual (HCM) were applied to the existing street conditions. For purposes of 
being consistent with the methodology used in validating the 1.5 PCE factor for the Applicant’s 
Proposed Alternative trip generation, a review of the speed (mph), grade (%), and heavy vehicle 
percentages for Old Highway 395 is provided in this section.  

Using Table 1 (HCM Table 8-9) from the Darnell & Associates traffic study, with a less than 3% 
grade and an observed average speed of 46.2 mph, the resulting PCE factor is shown to be more than 
1.4 but less than 1.6.  Therefore, it can be concluded that the PCE rate of 1.5 would be appropriate 
for use in the traffic analysis for this off-site alternative.  A portion of the data inputs for determining 
PCE factors from HCM Table 8-9 are shown below and the entire table can be found in Appendix E. 
A vertical grade sketch of Old Highway 395 is provided in Appendix F. 

HCM TABLE 8-9 
PASSENGER CAR EQUIVALENTS FOR SPECIFIC GRADES ON TWO-LANE RURAL HIGHWAYS 

Grade (%) Length of Grade 
(mi) 

Average Upgrade Speed (mph) 

55.0 52.5 50.0 45.0 40.0 30.0 
0 All 2.1 1.8 1.6 1.4 1.3 1.3 

3 

0.25 2.9 2.3 2.0 1.7 1.6 1.5 

0.5 3.7 2.9 2.4 2.0 1.8 1.7 

0.75 4.8 3.6 2.9 2.3 2.0 1.9 

1.0 6.5 4.6 3.5 2.6 2.3 2.1 

1.5 11.2 6.6 5.1 3.4 2.9 2.5 

2.0 19.8 9.3 6.7 4.6 3.7 2.9 

3.0 71.0 21.0 10.8 7.3 5.6 3.8 

4.0 * 48.0 20.5 11.3 7.7 4.9 

Source: Darnell & Associates Table 1 Table 8-9. Passenger Car Equivalents for Specific Grades on Two-Lane Rural Highways, Gregory Canyon Landfill Traffic Study, 
March 21, 2007. 
General Notes: 

1. *Speed not attainable on grade specified. 
2. Round “percent grade” to next higher integer value. 
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Exhibit 14-13 in the most current version of the Highway Capacity Manual, HCM 2010, provides 
updated criteria for determining PCE factors. Using Exhibit 14-13, which provides more specific 
data input to determine PCE, (>2% percent grade, 1.5-mile length of grade, and 11% proportion of 
trucks and buses) a PCE of 1.5 is also considered appropriate for use in the analysis of this off-site 
alternative. Table 7–1 shows the truck percentages on Old Highway 395 and portions of the data 
from Exhibit 14-13 are illustrated below. A full version of Exhibit 14-13 is provided in Appendix E.  
Speed data and truck percentages collected along Old Highway 395 are provided in Appendix A. 

TABLE 7–1 
OLD HIGHWAY 395 PCE ADJUSTMENT FACTORS 

Old Highway 395: 
Mission Road to Rainbow Glen Road 

Observed 
Amount 

Length of Segment (miles) 1.5 

Average Percent Grade (%) 1.88% 

Average Speed (mph)  46.2 

Truck Percentage of ADT a 11% 

Footnotes: 
a. Counts collected in March 2012. 
General Notes: 
1. MPH = miles per hour 
2. ADT = average daily traffic volume 

 

EXHIBIT 14-13 
PCES FOR TRUCKS AND BUSES (ET) ON UPGRADES 

Percent 
Upgrade Length (mi) 

Proportion of Trucks and Buses 

2% 4% 5% 6% 8% 10% 15% 20% 25% 

≤ 2 All 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

> 2-3 

0.00-0.25 
> 0.25-0.50 
> 0.50-0.75 
> 0.75-1.00 
> 1.00-1.50 

> 1.50 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

Source: HCM 2010. Complete Exhibit 14-13 provided in Appendix E. 
 

As shown by comparing the most recent speed data to Table 1 from the Darnell & Associates study, 
and as determined in Exhibit 14-13 of the HCM 2010, a PCE factor of 1.5 continues to be valid for 
use in the analysis of the off-site alternative. 
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7.2 Trip Generation 
With confirmation of the 1.5 PCE factor, the trip generation for the alternative landfill site was 
assumed to be the same as that of the Applicant’s Proposed Alternative. In the traffic study prepared 
for the Applicant’s Proposed Alternative, operations of the landfill had been defined such that trips 
were determined by input rate, employment, known collection truck thresholds, and other 
service/visitor trips to the site. Using the maximum and worst-case input rate of 5,000 TPD utilizing 
8-ton collection trucks, the trip generation was calculated on a weekday hourly basis between the 
hours of operation: 7:00 AM to 6:00 PM.  

Table 7–2 shows the results of the calculated trip generation. As seen in Table 7–2, the 5,000 TPD 
worst-case condition generates a maximum of 625 refuse trucks and 48 truck trips associated with 
deliveries and/or water trucks. The maximum number of PCE truck trips associated with the 
Applicant’s Proposed Alternative and off-site alternatives at a maximum daily tonnage of 5,000 tons 
of waste equates to 2,019 trips per day and a total of 673 trucks per day from all sources (625 refuse 
+ 48 other). The steps to determine this are as follows: 

Step 1. 
5,000 TPD 

= 625 refuse trucks 
  8-ton refuse trucks 

Step 2. 625 refuse trucks + 48 water/delivery trucks = 673 trucks 

Step 3. 673 trucks x 2 (bi-directional trips) = 1,346 truck trips 

Step 4. 1,346 truck trips x 1.5 PCE Factor = 2,019 PCE trips 

 

In addition to refuse and water/delivery truck trips, it is expected that the same amount of employees 
and service/visitor vehicles would be generated by the alternative site as the Applicant’s Proposed 
Alternative. Approximately 44 employee trips and 20 service/visitor trips are included in the 
alternative site trip generation. Continuing with the assumptions used in the Applicant’s Proposed 
Alternative analysis, it is expected that once the landfill is opened, the daily volume of trucks may 
vary. However, the total worst-case number of trips generated by the alternative landfill site would 
amount to 2,083 daily PCE trips.  

Although the worst-case maximum daily tonnage assumed at the site would be 5,000 TPD, the solid 
waste permit will limit the landfill to a total of 1 million tons of solid waste per year which averages 
to 3,200 TPD. A comparison of the trips associated with the worst-case 5,000 TPD and the average 
3,200 TPD is provided in Table 7–2. Given the limitations of the solid waste permit, 1,344 daily 
PCE trucks trips would be expected due to the off-site alternative. However, for purposes of being 
consistent with the Applicant’s Proposed Alternative analysis, the higher number of truck trips 
(2,019 PCE trips) have been assigned to the street system to ensure a worst-case analysis of the study 
area.  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 
Aspen Road Alternative 

N:\1977\NEPA Alternative Sites\2. Aspen\Report\3rd Submittal\Aspen Road Traffic Study.docx 

26

TABLE 7–2 
OFF-SITE ALTERNATIVE SITE TRIP GENERATION 

Activity Type 
Number of Trips 

One-Way Two-Way With 1.5 PCE 
Factor 

Maximum Waste (5,000 TPD)    

Collection Trucks  625 1,250 1,875 

Water/Delivery/Other a 48 96 144 

Total Truck Trips 673 1,346 2,019 
Employee b 22 44 44 

Service/Visitor c 10 20 20 

Total Daily PCE Trips   2,083 

Average Waste (3,200 TPD)    

Collection Trucks  400 800 1,200 

Water/Delivery/Other a 48 96 144 

Total Truck Trips 448 896 1,344 
Employee b 22 44 44 

Service/Visitor c 10 20 20 

Total Daily PCE Trips   1,408 
Footnotes: 

a. Other trucks consist of periodic construction, including brine, and leachate removal. 
b. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips.  
c. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 

General Notes: 
1. PCE = passenger car equivalent per discussion in Section 7.1 of this report. 

 

7.3 Hourly Trip Generation 
In order to fully analyze the impacts of the Applicant’s Proposed Alternative, an hourly analysis was 
conducted along State Route 76 (SR 76) for the Gregory Canyon Landfill traffic study. This was 
completed to evaluate the potential effects the proposed landfill would have on SR 76 as a result of 
the increase in heavy vehicles traversing the roadway throughout the day, and the effects of landfill 
traffic in addition to the cumulative condition which includes the proposed development of several 
discretionary projects along the SR 76 east corridor.   

However, for purposes of conducting the analysis for this off-site alternative, the hourly traffic 
concerns of SR 76 are no longer relevant.  The operations of study area road segments are evaluated 
on an average daily basis by applying the 2,083 PCE trips to the ADT volumes for each “with off-
site alternative” scenario analyzed. The study area intersections are analyzed during the AM and PM 
peak hours by applying the worst-case number of trips entering and exiting the alternative site over 
the course of daily operations.  
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Table 7–3 summarizes the hourly trip generation of the alternative site, consistent with the hourly 
operations of the Applicant’s Proposed Alternative. Solid waste operations of the landfill are 
proposed between Monday through Friday between 7:00 AM to 6:00 PM. Over the course of daily 
operations, landfill traffic will be entering and exiting the site based on the timing of employee 
shifts, visitors, and pickups and deliveries.  As shown in Table 7–3, the highest amount of AM 
generated trips occurs during the midday 11:00 AM to 12:00 PM hour (251 trips) and the highest 
amount of PM generated trips occurs during 12:00 PM to 1:00 PM afternoon hour (247 trips). To be 
consistent with the conservative analysis provided in the Applicant’s Proposed Alternative analysis, 
the maximum 251 midday trips (125 inbound/126 outbound) and 247 afternoon trips (123 
inbound/124 outbound) have been applied to the 7:00-9:00 AM and 4:00-6:00 PM peak hour 
intersection analyses provided in this report.  

It should be noted that construction of the alternative landfill would generate construction truck trips 
to the off-site alternative, however, the truck traffic generated by this alternative analyzes a greater 
amount of truck traffic on the street system. Thus no pre-opening construction analysis was 
conducted. 
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TABLE 7–3 
HOURLY OFF-SITE ALTERNATIVE TRIP GENERATION 

Vehicle Type 
Number of Trips by Time of Day 

7:00 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 5:00 Total Daily 
Truck Trips g 

Maximum Waste (5,000 TPD) a            

Trucks b 100 165 228 219 247 247 227 211 110 100 165 2,019 
Employee c 11 11 0 0 0 0 0 0 0 11 11 44 
Service d 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 111 178 232 223 251 247 229 215 110 111 176 2,083 

Average Waste (3,200 TPD) e            

Trucks f 62 93 135 122 162 162 141 161 109 100 97 1,344 
Employee 11 11 0 0 0 0 0 0 0 11 11 44 
Service 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 73 106 139 126 166 162 143 165 110 111 108 1,408 
Footnotes: 

a. Maximum waste volume = 5,000 TPD. Maximum truck trips permitted is 673 or 2,019 PCE (includes refuse trucks, SGVWC recycled water, removal of brine and leachate, and 
construction trucks). 

b. Maximum Volume Trucks = 673 trucks x 2 trips/day x1.5 PCE = 2019 trips (8-ton refuse trucks) 
c. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips 
d. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 
e. Average Waste Volume  = 3,200 TPD 
f. Average Volume Trucks = 448 trucks x 2 trips/day x 1.5 PCE = 1344 trips (8-ton refuse trucks) 
g. Total Daily Truck Trips expressed as average daily two-way trips. 

General Notes: 
1. TPD = Tons per day 
2. Passenger car equivalent per discussion in Section 7.1 of this report. 
3. Vehicles are shown as two-way (enter/exit) trips per hour except employees which are shown as one-way entering AM/exiting PM. 

Source:  Darnell & Associates, 2006; GCL, 2011 
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7.4 Trip Distribution and Assignment 
In December 2011, R3 Consulting Group, Inc. (R3) prepared a memo detailing a cost of transfer and 
transport analysis for the alternative disposal sites to the Applicant’s Proposed Alternative. The 
memo analyzed the North San Diego County communities and their respective disposal tonnages 
and travel distances to the alternative sites.  In February 2012, a follow up memo was prepared by 
R3 to provide an estimation of disposal tonnage distribution relative to the alternative disposal sites 
of which information could be used to distribute alternative landfill traffic. In estimating the tonnage 
generated from unincorporated North County areas, R3 used “population hotspots” (rather than area) 
as the basis for developing estimates over a three-year time period. R3 considered the following 
census-designated places (CDPs) when estimating the tonnage distribution for unincorporated North 
County: 

 Bonsall 

 Camp Pendelton North 

 Camp Pendelton South 

 Fairbanks Ranch 

 Fallbrook 

 Hidden Meadows 

 San Marcos 

 Rainbow 

 Ramona 

 Rancho Santa Fe 

 San Diego Country Estates 

 Valley Center 

 

It was also assumed that the unincorporated North County disposal tonnage comprised roughly 27% 
of the total San Diego County unincorporated disposal tonnage and 19% of the total disposal 
tonnage for the North San Diego County jurisdictions. These CDP’s were then correlated to the 
North San Diego County jurisdictions shown below in Table 7–4.  A spreadsheet provided by R3 
summarizes the tonnage of waste produced and percent of the total North County area tonnage for 
each jurisdiction. This information is also shown in Table 7–4. 

TABLE 7–4 
R3 ESTIMATED TONNAGE DISTRIBUTION 

North San Diego County 
Jurisdictions 

3-Year Average Disposal 
(Tons) 

Percent of 
Total (%) 

Carlsbad 120,924 14% 

Encinitas 69,256 8% 

Escondido 138,751 17% 

Oceanside 138,536 17% 

San Marcos 88,339 11% 

Solana Beach 15,895 2% 

Vista 102,518 12% 

North County Unincorporated 161,819 19% 

TOTAL 839,039 100% 
Source: R3 Consulting Group, Inc., February 2012 
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The trips that would be used for recycled water supply were assumed go to the City of South El 
Monte in Los Angeles County, which is a know locations for the availability of recycled water and 
likely choice for the alternative.     

The regional truck traffic distribution is shown in Figure 7–1. As shown in Figure 7–1, trip 
distribution for the Aspen Road off-site alternative is generally oriented south along I-15. The 
majority of the landfill trips are distributed south on I-15 (94%) with 25% oriented to the southeast 
and 69% toward the southwest. Given the Aspen Road alternative is located in close proximity to the 
County line, the 2% of trips distributed north on I-15 are oriented toward the City of South El Monte 
water supply. It is assumed that the 2% of trips oriented to/from north I-15 would utilize the 
Rainbow Valley Boulevard interchange. Since less than 25 peak hour trips are distributed to this 
interchange, an analysis of this location is not warranted.  The remaining 4% is captured locally 
along Mission Road serving the Fallbrook and Bonsall communities.  Figure 7–2 shows the off-site 
alternative traffic assignment and Figure 7–3 shows the existing + off-site alternative traffic 
volumes. 
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8.0 ANALYSIS OF EXISTING + OFF-SITE ALTERNATIVE CONDITIONS 
8.1 Existing + Off-Site Alternative Conditions 
All existing + off-site alternative analyses were completed assuming the existing lane geometries at 
all study area locations.   

8.2 Existing + Off-Site Alternative Analysis 
8.2.1 Peak Hour Intersection Operations 
Table 8–1 summarizes the existing + off-site alternative intersections LOS. As seen in Table 8–1, with 
the addition of off-site alternative traffic, all intersections are calculated to continue operate at LOS D 
or better except for the following: 

 Mission Road / I-15 Southbound Ramp – LOS F (AM/PM peak hours) 

 Old Highway 395 / Mission Road – LOS F (PM peak hour) 

 

Based on County of San Diego significance criteria, since the off-site alternative degrades the 
Mission Road / I-15 Southbound Ramps intersection from LOS E to LOS F operations, a significant 
direct impact is calculated. However, since the off-site alternative adds zero (0) landfill trips to the 
critical northbound left-turn movement at the Old Highway 395 / Mission Road intersection, no 
significant direct impacts are calculated. 

Appendix G contains the existing + off-site alternative intersection analysis worksheets. 

8.2.2 Daily Street Segment Operations 
Table 8–2 summarizes the existing + off-site alternative daily street segment operations. As seen in 
Table 8–2, with the addition of off-site alternative traffic, the study area segments are calculated to 
continue to operate at LOS D or better except for the following. 

 Mission Road between Colina Creek Trail to Live Oak Park Road – LOS F 

 Mission Road between Live Oak Park Road to Old Highway 395 – LOS F  

 

Based on County of San Diego significance criteria, since the off-site alternative adds less than 100 
trips to these LOS F segments, no significant direct impacts are calculated. 

8.2.3 Freeway Operations 
Table 8–3 summarizes the existing + off-site alternative freeway mainline operations on I-15. As 
seen in Table 8–3, with the addition of off-site alternative traffic, the northbound and southbound 
segments of I-15 north and south of Mission Road are calculated to continue to operate at an 
acceptable LOS D or better during both the AM and PM peak hours.   
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TABLE 8–1 
EXISTING + OFF-SITE ALTERNATIVE INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing Existing + Off-
Site Alternative ∆ d Sig? 

Delay a LOS b Delay LOS 

1. Mission Rd / I-15 SB Ramps Signal — 
AM 38.1 D 81.5 F 43.4 Yes 
PM 65.2 E >100.0 F >2.0 Yes 

2. Mission Rd / I-15 NB Ramps Signal — 
AM 13.1 B 22.7 C — No 
PM 24.3 C 34.8 C — No 

3. Old Highway 395 / Mission Rd TWSC c NBL 
AM 13.2 B 23.3 C — No 
PM 80.2 F >100.0 F 0 No 

4. Old Highway 395 / Rainbow Glen Rd TWSC WBL 
AM 10.2 B 15.0 C — No 
PM 14.3 B 20.7 C — No 

5. Rainbow Glen Rd / Access  DNE —/NBLR 
AM — — 9.1 A — No 
PM — — 9.2 A — No 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d. “∆” denotes the off-site alternative-induced increase in delay for signalized intersections and off-site alternative traffic added to the critical movement for unsignalized 

intersections. 
 
General Notes: 
1. Bold typeface indicates less than acceptable. Shading represents a direct significant impact due to addition of off-site alternative traffic.  
1. Sig = Significant direct impact 
2. DNE = Does not exist. 
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TABLE 8–2 
EXISTING + OFF-SITE ALTERNATIVE 

STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification 

Capacity
(LOS E) a 

Existing Existing + Off-Site Alternative 
Sig? 

ADT b LOS c ADT LOS Δ f 

Mission Road         

1. Colina Creek Trail to Live Oak Park Rd 2-Ln Rural Collector 16,200 19,490 F 19,580 F 90 No 

2. Live Oak Park Rd to Old Highway 395 2-Ln Rural Collector 16,200 21,960 F 22,050 F 90 No 

Old Highway 395         

3. Mission Road to Rainbow Glen Road 2-Ln Rural Collector 22,900 d 5,090 ≥ D 7,140 ≥ D — No 

Rainbow Glen Road         

4. Old Highway 395 to the Access  2-Ln Rural  
Residential Collector 4,500 e 960 ≥ C 3,050 ≥ C — No 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Tables. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection spacing over one mile. See Table 5–3 of this report. 

“≥ D” = Better than or equal to LOS D.  A significant impact is calculated on LOS E roadways with ≥ 325 project trips and on LOS F roadways with ≥ 225 project trips. 
e. Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C.  
f. “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in 

Table 5–3. 

General Notes: 
1. Sig = Significant direct impact 
2. Bold typeface indicates less than acceptable.  
3. Off-site alternative ADT rounded up to the nearest tenth.
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TABLE 8–3 

EXISTING + OFF-SITE ALTERNATIVE FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a 

Existing Peak 
Hour Volumes b V/C c LOS d 

Off-Site 
Alternative 

Volumes 

Existing + Off-Site 
Alternative 

Peak Hour Volumes  
V/C LOS 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

North of  
Mission Road 

NB 4M 9,400 2,571 6,647 0.274 0.707 A C 0 0 2,571 6,647 0.274 0.707 A C 

SB 4M 9,400 7,277 3,571 0.774 0.380 C A 0 0 7,277 3,571 0.774 0.380 C A 

South of  
Mission Road 

NB 4M 9,400 2,432 6,152 0.259 0.654 A C 118 116 2,550 6,268 0.271 0.667 A C 

SB 4M 9,400 7,616 3,713 0.810 0.395 D A 118 117 7,734 3,830 0.823 0.407 D A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. I-15 off-site alternative volumes north of Mission Road are zero (0) due to landfill trips oriented to the north using the Rainbow Valley Boulevard interchange which provides a 

shorter route to the northerly freeway section. However, since less than 25 peak hour directional trips use the Rainbow Valley Boulevard interchange, analysis of this 
interchange is not included in this report. 

LOS V/C 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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9.0 CUMULATIVE PROJECTS DISCUSSION 
9.1 Description of Cumulative Projects 
Cumulative projects are other projects in the study area that will add traffic to the local circulation 
system in the near future. In order to gather cumulative project data, a thorough review of the 
County of San Diego KIVA System was conducted. The KIVA System provides permit information 
for all discretionary projects in the unincorporated areas of San Diego County. In addition, research 
was conducted in nearby jurisdictions to include any discretionary projects within the vicinity of the 
off-site alternative study area not listed in the KIVA System. As a result of this research, several 
cumulative projects in the study area that are either proposed and under study, or are currently under 
review by the lead agency are included in the cumulative analysis.  These projects are listed below in 
Table 9–1.  The locations of the cumulative projects are shown on Figure 9–1. 

TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

1.  PEPPERTREE PARK  4713 DONE 
2.  THE WOODLANDS AT PALA MESA 4737 DONE 
3.  MORRO ESTATES 4763 DONE 
4.  JVC PROPERTIES TM 4766 DONE 
5.  RECHE RD SUBDIVISION  4972 DONE 
6.  FALLBROOK/ RECHE RD  4993 DONE 
7.  PALISADES ESTATES  5158 DONE 
8.  HERITAGE OAKS  5168 DONE 
9.  UCHIMURA SUBDIVISION  5190 OPEN 
10.  THE CREST TM 5195 DONE 
11.  ALVARADO KNOLLS  5215 DONE 
12.  CHAFFIN TM 5225 DONE 
13.  PALA MESA 5231 DONE 
14.  VANDEVEGTE, STEVEN, TM, 5243 DONE 
15.  GARRETT HOLDINGS LLC 5268 DONE 
16.  BARR RANCH TM 5293 OPEN 
17.  THE PROMINENCE AT PALA 5321 DONE 
18.  PASSERELLE, CAMPUS PARK,  GPA, SPA, REZ, 5338 DONE 
19.  CALAVO SUBDIVISION 5350 DONE 
20.  MEADOWOOD, GPA, SP, REZ, TM, STP'S, 5354 DONE 
21.  DANIELS TM 5364 DONE 
22.  ESTATES AT MCDONALD PARK TM 5378 DONE 
23.  RANCHO ALEGRE 5413 DONE 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting process only 

and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and “Idle” are included in the 
cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in the cumulative forecast, but provided 
for reference. 

2. N/A = Not available.  
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TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

(CONTINUED FROM PREVIOUS TABLE) 

24.  FALLBROOK OAKS, GPA, REZ, TM, STP 5449 OPEN 
25.  RIDGE CREEK TM 5469 DONE 
26.  FALLBROOK RANCH TM  5532 DONE 
27.  PALA MESA RESORT/TM 5534 IDLE 
28.  CATALPA LN, TM 5544 DONE 
29.  RECHE ROAD,TM 5547 DONE 
30.  ROCKY DIXON 19593 DONE 
31.  N/A 20096 DONE 
32.  N/A 20244 DONE 
33.  MADRIGAL  20279 DONE 
34.  ATTEBERRY TPM 20322 DONE 
35.  PATTERSON TPM 20355 DONE 
36.  ROSA TPM 20373 DONE 
37.  CHIPMAN TPM 20381 DONE 
38.  HARTOG TPM 20410 DONE 
39.  ATTEBERRY TPM 20434 DONE 
40.  CHIPMAN TPM 20440 DONE 
41.  MC CONNELL TPM 20446 DONE 
42.  SCHILLING TPM 20467 DONE 
43.  DANIELS TPM 20476 DONE 
44.  ZEBU INC TPM 20486 DONE 
45.  LACKEY TPM 20500 DONE 
46.  LUNDSTAT TPM 20504 DONE 
47.  COLLINS TPM 20505 DONE 
48.  STEINMAR INC TPM 20532 DONE 
49.  PATAPOFF LP A LIMITED PARTNERSHIP TPM 20542 DONE 
50.  SHIELDS TPM 20546 DONE 
51.  TINKER TPM 20575 DONE 
52.  TREISTER TPM 20581 DONE 
53.  AMOS FAMILY TRUST TPM 20603 DONE 
54.  N/A 20621 DONE 
55.  PIZZO/YOUNIS TENTATIVE PARCEL MAP 20622 DONE 
56.  TPM20641 20641 DONE 
57.  DIENHART 20664 DONE 
58.  ROBBINS TPM 20667 DONE 
59.  OSTERKAMP TPM 20687 DONE 
60.  HALL / DONNELLY 20696 DONE 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting process only 

and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and “Idle” are included in the 
cumulative forecast. Any project deemed “Inactive” or “Denied” are not included in the cumulative forecast, but provided 
for reference. 

2. N/A = Not available.  
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TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

(CONTINUED FROM PREVIOUS TABLE) 

61.  CLES LLC TPM 20708 DONE 
62.  VALENTINE TRUST TPM 20710 DONE 
63.  COMPTON TPM 20722 DONE 
64.  MISSION RIDGE ROAD TPM 20793 DONE 
65.  COHEN 20795 DONE 
66.  CROSSROADS INVESTORS, TPM, STP 20800 DONE 
67.  BARTLETT 20806 DONE 
68.  FERRARO, TPM 20833 DONE 
69.  DUCHI TPM  20844 DONE 
70.  FRAME TPM--DENIED7-14-06 20872 DENIED 
71.  CONSTANT CREEK 20876 DONE 
72.  ROSEMERE LANE TPM 20901 DONE 
73.  KIRK AND KRIPPNER 20924 DONE 
74.  TEXACO FALLBROOK 20955 DONE 
75.  WHITE FOX RUN 20957 DONE 
76.  AMKRAUT 20972 DONE 
77.  DIEN N DO, TPM 20976 DONE 
78.  JOHNSON, TPM 20980 DONE 
79.  AGAPITO, TPM 20992 DONE 
80.  MADRIGAL, TPM 20994 OPEN 
81.  HEALD, TPM 21010 DONE 
82.  FRAME TENTATIVE  PARCEL MAP 21034 DONE 
83.  KEAKOR,  TPM 21037 DONE 
84.  LOS ALISOS, BARKER, TPM 21040 DONE 
85.  AMERICAN LOTUS BHUDDIST ASSC  21047 DONE 
86.  TOPETE, TPM 21053 DONE 
87.  HAMILTON LANE TPM  21079 DONE 
88.  BRANNON TRUST TPM 21085 DONE 
89.  NICKERSON, TENTATIVE PARCEL MAP,  21119 DONE 
90.  BUYS 3 LOT TPM 21130 OPEN 
91.  SURREY HEIGHTS, MINOR SUBDIVISION 21138 OPEN 
92.  GARNER TPM 21167, STP 09-017 21167 OPEN 

93.  BELA, MAJOR PRE-APP MEETING, 08-146 21168 DONE 
94.  CAMPUS PARK  5354 APPROVED 
95.  CAMPUS PARK WEST 5424 OPEN 
96.  ACCRETIVE N/A OPEN 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting process only 

and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and “Idle” are included in the 
cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in the cumulative forecast, but provided 
for reference. 

2. N/A = Not available.  
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9.2 Cumulative Projects Roadway Conditions & Traffic Volumes 
All near-term cumulative analyses were completed assuming the existing lane geometries since there 
are no definitive near-term improvements proposed for the study area locations. As previously 
stated, cumulative projects were identified by using the County of San Diego KIVA system. 
Additional research was conducted in nearby jurisdictions to include any discretionary projects 
which would traverse the off-site alternative study area. Cumulative project trips were assigned to 
the study area where appropriate. The cumulative traffic volumes were then added to the existing 
traffic counts to result in the existing + cumulative projects condition. Landfill traffic was then 
incorporated to result in the existing + off-site alternative + cumulative projects condition. The 
average daily traffic volumes and peak hour intersection volumes for these scenarios are shown in 
Figures 9–2, Figure 9–3 and Figure 9–4, respectively. 
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10.0 ANALYSIS OF NEAR-TERM CONDITIONS 
10.1 Near-Term Conditions 
As discussed previously in Section 9.0, existing + cumulative projects analyses were completed 
assuming the existing lane geometries at all study area locations, as was the existing + off-site 
alternative + cumulative projects analysis. 

10.2 Existing + Cumulative Projects Analysis 
10.2.1 Peak Hour Intersection Operations 
Table 10–1 summarizes the existing + cumulative projects intersections LOS. As seen in Table 10–1, 
with the addition of cumulative projects traffic, the following intersections are calculated to operate at 
LOS E or worse: 

 Mission Road / I-15 Southbound Ramps – LOS F (AM/PM peak hours) 

 Mission Road / I-15 Northbound Ramps – LOS F (PM peak hour) 

 Old Highway 395 / Mission Road – LOS F (PM peak hour) 

 

Appendix H contains the existing + cumulative projects intersection analysis worksheets. 

10.2.2 Daily Street Segment Operations 
Table 10–2 summarizes the existing + cumulative projects daily street segment operations. As seen in 
Table 10–2, with the addition of cumulative projects traffic, the following study area segments are 
calculated to operate at LOS E or worse: 

 Mission Road between Colina Creek Trail to Live Oak Park Road – LOS F 

 Mission Road between Live Oak Park Road and Old Highway 395 – LOS F 

 

10.2.3 Freeway Operations 
Table 10–3 summarizes the existing + cumulative projects freeway mainline operations on I-15. As 
seen in Table 10–3, with the addition of cumulative projects traffic, the northbound and southbound 
segments of I-15 north and south of Mission Road are calculated to continue to operate at an 
acceptable LOS D or better during both the AM and PM peak hours.   
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TABLE 10–1 
EXISTING + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing + 
Cumulative Projects 

Delay a LOS b 

1. Mission Rd / I-15 SB Ramps Signal — 
AM >100.0 F 
PM >100.0 F 

2. Mission Rd / I-15 NB Ramps Signal — 
AM 20.0 C 
PM 80.4 F 

3. Old Highway 395 / Mission Rd TWSC c NBL 
AM 22.8 C 
PM >100.0 F 

4. Old Highway 395 / Rainbow Glen Rd TWSC WBL 
AM 10.3 B 
PM 14.5 B 

5. Rainbow Glen Rd / Access  DNE — 
AM — — 
PM — — 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 

General Notes: 
1. Bold typeface indicates less than acceptable.  
2. DNE = Does not exist. 
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TABLE 10–2 
EXISTING + CUMULATIVE PROJECTS STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification  

Capacity 
(LOS E) a 

Existing + 
Cumulative Projects 

ADT b LOS c 

Mission Road     

1. Colina Creek Trail to Live Oak Park Rd 2-Ln Rural Collector 16,200 33,130 F 

2. Live Oak Park Rd to Old Highway 395 2-Ln Rural Collector 16,200 37,320 F 

Old Highway 395     

3. Mission Road to Rainbow Glen Road 2-Ln Rural Collector 22,900 d 9,180 ≥ D 

Rainbow Glen Road     

4. Old Highway 395 to the Access  2-Ln Rural  
Residential Collector 4,500 e 960 ≥ C 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Table. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection 

spacing over one mile. See Table 5–3 of this report. “≥ D” = Better than or equal to LOS D. 
e. Rural Residential Collector capacity of LOS C threshold of 4,500. “≥ C” = Better than or equal to LOS C. 

General Notes:  
1. Bold typeface indicates less than acceptable.  

 
 
 

TABLE 10–3 
EXISTING + CUMULATIVE PROJECTS FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a 

Existing + 
Cumulative 

Peak Hour Volume c 
V/C d LOS e 

AM PM AM PM AM PM 

North of Mission Rd 
NB 4M 9,400 2,737 6,753 0.291 0.718 A C 

SB 4M 9,400 7,368 3,736 0.784 0.397 C A 

South of Mission Rd 
NB 4M 9,400 2,560 6,419 0.272 0.683 A C 

SB 4M 9,400 7,749 3,754 0.824 0.399 D A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of 

Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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10.3 Existing + Off-Site Alternative + Cumulative Projects Analysis 
10.3.1 Peak Hour Intersection Operations 
Table 10–4 summarizes the existing + off-site alternative + cumulative projects intersections LOS. As 
seen in Table 10–4, with the addition of off-site alternative and cumulative projects traffic, all 
intersections are calculated to continue operate at LOS E or worse: 

 Mission Road / I-15 Southbound Ramps – LOS F (AM/PM peak hours) 

 Mission Road / I-15 Northbound Ramps – LOS F (PM peak hour) 

 Old Highway 395 / Mission Road – LOS E/F (AM/PM peak hour) 

 

Based on the County of San Diego significance criteria, the proposed off-site alternative under 
existing + off-site alternative + cumulative projects conditions is calculated to contribute to 
significant cumulative impacts at the Mission Road / I-15 intersections. However, since the off-site 
alternative adds zero (0) landfill trips to the critical northbound left-turn movement at the Old 
Highway 395 / Mission Road intersection, no cumulative impacts are calculated. 

Appendix I contains the existing + off-site alternative + cumulative projects intersection analysis 
worksheets. 

10.3.2 Daily Street Segment Operations 
Table 10–5 summarizes the existing + off-site alternative + cumulative projects daily street segment 
operations. As seen in Table 10–5, with the addition of off-site alternative and cumulative projects 
traffic, the study area segments are calculated to continue to operate at LOS E or worse: 

 Mission Road between Colina Creek Trail and Live Oak Park Road – LOS F 

 Mission Road between Live Oak Park Road and Old Highway 395 – LOS F 

 

Based on the County of San Diego significance criteria, the proposed off-site alternative under 
existing + off-site alternative + cumulative projects conditions is calculated to contribute to 
significant cumulative impacts at the above study area street segments. 

10.3.3 Freeway Operations 
Table 10–6 summarizes the existing + off-site alternative + cumulative projects freeway mainline 
operations on I-15. As seen in Table 10–6, with the addition of off-site alternative and cumulative 
projects traffic, the northbound and southbound segments of I-15 north and south of Mission Road 
are calculated to continue to operate at an acceptable LOS D or better during both the AM and PM 
peak hours.   
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TABLE 10–4 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing  
Existing + Off-Site 

Alternative + 
Cumulative Projects ∆ d Sig? 

Delay a LOS b Delay LOS 

1. Mission Rd / I-15 SB Ramps Signal — 
AM 38.1 D >100.0 F >2.0 Yes 
PM 65.2 E >100.0 F >2.0 Yes 

2. Mission Rd / I-15 NB Ramps Signal — AM 13.1 B 46.7 D — No 

PM 24.3 C 97.5 F 73.2 Yes 

3. Old Highway 395 / Mission Rd TWSC c NBL 
AM 13.2 B 49.6 E 0 No 
PM 80.2 F >100.0 F 0 No 

4. Old Highway 395 / Rainbow Glen Rd TWSC WBL 
AM 10.2 B 15.5 C — No 

PM 14.3 B 21.2 C — No 

5. Rainbow Glen Rd / Access  DNE —/NBR 
AM — — 9.1 A — No 

PM — — 9.2 A — No 
Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d. “∆” denotes the off-site alternative and cumulative projects-induced increase in delay for signalized intersections and the off-site alternative and cumulative projects traffic added to the critical 

movement for unsignalized intersections.  
General Notes: 
1. Sig = Significant  
2. Bold typeface indicates less than acceptable. Shading represents a cumulative significant impact due to addition of off-site alternative plus cumulative projects traffic.  
3. DNE = Does not exist. 
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TABLE 10–5 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification 

Capacity
(LOS E) a 

Existing  Existing + Off-Site Alternative 
+ Cumulative Projects Sig? 

ADT b LOS c ADT LOS Δ f 

Mission Road         

1. Colina Creek Trail to Live Oak Park Rd 2-Ln Rural Collector 16,200 19,490 F 33,220 F 13,730 Yes 

2. Live Oak Park Rd to Old Highway 395 2-Ln Rural Collector 16,200 21,960 F 37,410 F 15,450 Yes 

Old Highway 395         

3. Mission Road to Rainbow Glen Road 2-Ln Rural Collector 22,900 d 5,090 ≥ D 11,230 ≥ D — No 

Rainbow Glen Road         

4. Old Highway 395 to the Access  2-Ln Rural  
Residential Collector 4,500 e 960 ≥ C 3,050 ≥ C — No 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Tables. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection spacing over one mile. See Table 5–2 of this report. “≥ D” = 

Better than or equal to LOS D.  A significant impact is calculated on LOS E roadways with ≥ 325 project trips and on LOS F roadways with ≥ 225 project trips. 
e. Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C.  
f. “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in 

Table 5–3. 

General Notes: 
1. Sig = Significant 
2. Bold typeface indicates less than acceptable. Shading represents a significant cumulative impact due to addition of project plus cumulative projects traffic. 
3. Off-site alternative ADT rounded up to the nearest tenth. 
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TABLE 10–6 
EXISTING + OFF-SITE ALTERNATIVE+ CUMULATIVE PROJECTS 

FREEWAY SEGMENT OPERATIONS 

Interstate 15 
Segment Dir. # of 

Lanes 
Hourly 

Capacity a 

Existing b V/C c LOS d 
Off-Site Alternative 

+ Cumulative 
Projects Volumes 

Existing + Off-Site 
Alternative + 

Cumulative Projects 
Peak Hour Volumes 

V/C LOS 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

North of 
Mission Road 

NB 4M 9,400 2,571 6,647 0.274 0.707 A C 116 106 2,737 6,753 0.291 0.718 A C 

SB 4M 9,400 7,277 3,571 0.774 0.380 C A 91 165 7,368 3,736 0.784 0.397 C A 

South of 
Mission Road 

NB 4M 9,400 2,432 6,152 0.259 0.654 A C 246 383 2,678 6,535 0.285 0.695 A C 

SB 4M 9,400 7,616 3,713 0.810 0.395 D A 251 158 7,867 3,871 0.837 0.412 D B 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. I-15 off-site alternative volumes north of Mission Road are zero (0) due to landfill trips oriented to the north using the Rainbow Valley Boulevard interchange which provides a 

shorter route to the northerly freeway section. However, since less than 25 peak hour directional trips use the Rainbow Valley Boulevard interchange, analysis of this interchange is 
not included in this report. 

LOS V/C 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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11.0 ANALYSIS OF BUILDOUT CONDITIONS 
11.1 Buildout Conditions 
This section describes the buildout of the street system (based on the recently adopted GPU Mobility 
Element) and LOS operations.  As part of the traffic study prepared for the County of San Diego GP 
Update EIR, certified on August 3, 2011, a forecast traffic model run was conducted using the 
SANDAG Series 11 2030 traffic model.  As part of this process, all GPU land uses and network 
assumptions were inputted into the model to generate traffic volumes that would be used to evaluate 
the need for roadway improvements through the County.  Per conversations with County of San 
Diego staff, the SANDAG Year 2030 Planning Commission Recommended LOS and Volume Plot for 
the Fallbrook and Bonsall Area, September 3, 2010, prepared for the County certified GP Update 
EIR, was recommended for use in the buildout conditions analysis. 

Table 11–1 provides the GPU Mobility Element roadway classifications for study area street 
segments.  

TABLE 11–1 
GENERAL PLAN UPDATE STREET SEGMENT CLASSIFICATIONS 

Street Segments Currently Built As General Plan Update 
Classification 

Mission Road   

1. Colina Creek Trail to Live Oak Park Rd 2-Ln Rural Collector 
4.2B Boulevard w/  

Intermittent Turn Lanes 

2. Live Oak Park Rd to Old Highway 395 2-Ln Rural Collector 
4.2B Boulevard w/  

Intermittent Turn Lanes 

Old Highway 395   

3. Mission Road to Rainbow Glen Road 2-Ln Rural Collector 
2.1D Community Collector w/ 

Unspecified Improvements  

Rainbow Glen Road   

4. Old Highway 395 to the Access  2-Ln Rural  
Residential Collector 

Non-Mobility  
Element Roadway 

Source: County of San Diego GPU Mobility Element, October 2010. 
 

 

11.2 Buildout Traffic Volumes 
The traffic volumes taken from the SANDAG Year 2030 Planning Commission Recommended LOS 
and Volume Plot for the Fallbrook and Bonsall Area, September 3, 2010, prepared for the certified 
GP Update EIR, were used to conduct the buildout conditions analysis. In the situation where large-
scale projects may not have been accounted for in this model (such as “Accretive”), additional 
growth was added to the baseline volumes to conservatively forecast future traffic conditions. 

Figures 11–1 and 11–2 show the daily traffic volumes for the buildout with and without off-site 
alternative scenarios, respectively. 
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11.3 Buildout Without Off-Site Alternative Analysis  
11.3.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout without off-site alternative roadway segment operations. As seen 
in Table 11–2, the study area segments are calculated to operate at LOS E or worse. 

 Mission Road between Colina Creek Trail and Live Oak Park Road – LOS F 

 Mission Road between Live Oak Park Road and Old Highway 395 – LOS F 

 Old Highway 395 between Mission Road and Rainbow Glen Road – LOS E 

 

11.4 Buildout With Off-Site Alternative Analysis  
11.4.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout with off-site alternative daily street segment operations. As seen 
in Table 11–2, with the addition of off-site alternative traffic, the study area segments are calculated to 
continue to operate at LOS D or better except for the following: 

 Mission Road between Colina Creek Trail and Live Oak Park Road – LOS F 

 Mission Road between Live Oak Park Road and Old Highway 395 – LOS F 

 Old Highway 395 between Mission Road and Rainbow Glen Road – LOS E 

 

Under buildout conditions, since the off-site alternative adds less than 100 trips to these LOS F 
segments, no significant cumulative impacts are calculated. However, the off-site alternative adds 
2,050 trips to the LOS E segment on Old Highway 395. Therefore, a significant cumulative impact 
is calculated along this portion of the roadway. 
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TABLE 11–2 

BUILDOUT STREET SEGMENT CAPACITY ANALYSIS 

Street Segments General Plan Update 
Classification a 

Capacity
(LOS E) b 

Buildout  
Without Off-Site 

Alternative 

Buildout  
With Off-Site Alternative Sig? 

ADT c LOS d ADT LOS Δ g 

Mission Road         

1. Colina Creek Trail to Live Oak Park Road 4.2B Boulevard w/  
Intermittent Turn Lanes 28,000 31,000 F 31,090 F 90 No 

2. Live Oak Park Road to Old Highway 395 e 4.2B Boulevard w/  
Intermittent Turn Lanes 28,000 33,600 F 33,690 F 90 No 

Old Highway 395         

3. Mission Road to Rainbow Glen Road 2.1D Community Collector w/ 
Unspecified Improvements  19,000 17,000 E 19,050 F 2,050 Yes 

Rainbow Glen Road         

4. Old Highway 395 to the Access Non-Mobility  
Element Roadway 4,500 f 2,200 ≥ C 4,290 ≥ C — No 

Footnotes: 
a. GPU Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego Roadway Classification Tables. 
c. ADT - Average Daily Traffic Volumes. 
d. LOS - Level of Service. 
e. Per County GPU Mobility Element “Goal M-2: Policy M-2.1”, LOS E operations are acceptable along Mission Road from Live Oak Park Road to the I-15 Ramps. 
f. Non-Mobility Element Classified Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C.  
g. “Δ” denotes the off-site alternative -induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in Table 5–3. 

General Notes: 
1. Sig = Significant  
2. Bold typeface indicates less than acceptable. Shading represents a cumulative significant impact due to addition of off-site alternative to buildout traffic. 
3. Off-site alternative ADT rounded up to the nearest tenth. 
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12.0 ACCESS DISCUSSION 
12.1 Access  
As previously mentioned, access to the Aspen Road alternative site is proposed from I-15 via the 
Mission Road interchange, north on Old Highway 395, west on Rainbow Valley Boulevard and 
Rainbow Glen Road.  From the intersection of Rainbow Glen Road and Oak Crest Road, a new 2.25-
mile access road would be constructed to provide access to the site, in part adjacent to and traversing 
Rainbow Creek. Previous plan information indicates a culvert used to cross Rainbow Creek. Access 
along the existing Rainbow Glen Road is considered unsuitable due to steep topography and hairpin 
turns. Although no operational deficiencies are calculated at the off-site alternative access, it is 
recommended that a stop-sign be installed at the access controlling the northbound movement 
exiting the landfill. 
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13.0 SUMMARY OF SIGNIFICANT IMPACTS, MITIGATION MEASURES & DESIGN 
FEATURES 

Per the County of San Diego’s significance thresholds and the analysis methodology presented in 
this report, off-site alternative-related traffic is calculated to cause significant impacts within the 
study area. The following section identifies the significance of impacts and recommended mitigation 
to address operating deficiencies.  

13.1 Direct Impacts  
The off-site alternative is calculated to have a direct impact at one (1) intersection and no roadway 
segments.  No direct impacts are calculated on study area freeway segments.  

INTERSECTIONS 
Based on the applied significance criteria, the following direct intersection impact was 
calculated as a result of the addition of off-site alternative traffic: 

TRA-1. Mission Road / I-15 Southbound Ramps 

 

STREET SEGMENTS 
No significant direct impacts were calculated at study area road segments as a result of the 
addition of off-site alternative traffic to existing conditions. 

FREEWAY SEGMENTS 
No significant direct impacts were calculated on I-15 north or south of Mission Road as a 
result of the addition of off-site alternative traffic to existing conditions. 

13.2 Direct Impact Mitigation Measures 
The following is recommended to mitigate the direct impacts to below a level of significance: 

INTERSECTIONS 
TRA-1. Mission Road / I-15 Southbound Ramps – The provision of an eastbound 

dedicated right-turn lane would mitigate this direct impact to a level below 
significance.  

 

Table 13–1 provides the mitigated intersection analysis results. 
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STREET SEGMENTS 
No mitigation is required. 

FREEWAY SEGMENTS 
No mitigation is required. 

13.3 Cumulative Impacts  
The off-site alternative is calculated to have near-term cumulative impacts at two (2) intersections 
and on two (2) street segments.  No buildout cumulative impacts are calculated.   

13.3.1 Near-Term  
INTERSECTIONS 

Based on the applied significance criteria, the following near-term cumulative intersection 
impacts were calculated as a result of the addition of off-site alternative traffic and 
cumulative project traffic: 

TRA-2. Mission Road / I-15 Southbound Ramps  

TRA-3. Mission Road / I-15 Northbound Ramps  

 

STREET SEGMENTS 
Based on the applied significance criteria, the following near-term cumulative segment 
impact was calculated as a result of the addition of off-site alternative traffic and cumulative 
project traffic: 

TRA-4. Mission Road between Colina Creek Trail and Live Oak Park Road 

TRA-5. Mission Road between Live Oak Park Road and Old Highway 395 

TRA-6. Old Highway 395 between Mission Road and Rainbow Glen Road 

 

FREEWAY SEGMENTS 
No significant near-term cumulative impacts were calculated in the vicinity of the I-15 / 
Mission Road interchange as a result of the addition of off-site alternative traffic and 
cumulative project traffic. 

13.3.2 Buildout  
STREET SEGMENTS 

No significant buildout cumulative impacts were calculated at study area street segments as a 
result of the addition of off-site alternative traffic to buildout conditions. 
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13.4 Cumulative Impact Mitigation Measures  
The County Board of Supervisors adopted a Transportation Impact Fee (TIF) ordinance, which 
provides a mechanism for the County to obtain funding to mitigate anticipated cumulative 
transportation/circulation impacts, by requiring payment of an impact fee designated in the 
ordinance. The County updated the TIF Program in January 2008. Under the provisions of State 
CEQA Guidelines section 15130(a)(3), payment of the fee “to implement or fund its fair share of a 
mitigation measure or measures designed to alleviate the cumulative impact” allows an 
environmental document to “determine that a project’s contribution to a significant cumulative 
impact will be rendered less than cumulatively considerable and thus is not significant.”  

The TIF Program identifies transportation facilities needed to address cumulative impacts within 
designate areas of the County (TIF Areas) and then provides for payment of fees to cover a project’s 
“fair share” of the cost. TIF fees are segregated by TIF Area and are used to help fund transportation 
improvements within that Area. Within the North County Metro TIF Area impacted by the off-site 
alternative, transportation facilities for which TIF fees are collected include improving road 
segments and intersections.  The County of San Diego considers the payment of the TIF to serve as 
mitigation for cumulative impacts, regardless of recommended physical improvements. However, 
suggestions for mitigation measures are provided in this report to demonstrate the effectiveness of 
potential improvements which could be funded through the TIF Program. The following is 
recommended to mitigate the cumulative impacts locations to below a level of significance:  

13.4.1 Near-Term  
INTERSECTIONS 

TRA-2. Mission Road / I-15 Southbound Ramps – In addition to the direct mitigation to 
provide an eastbound dedicated right-turn lane, the applicant shall make a payment 
toward the County of San Diego TIF Program. Widening this portion of Mission 
Road to its ultimate GPU classification of a 4.1A Major Road would include 
improvements to the intersection lane geometry and would result in LOS C or 
better operations. Therefore, the impact would be mitigated to below a level of 
significance. 

TRA-3. Mission Road / I-15 Northbound Ramps – The applicant shall make a payment 
toward the County of San Diego TIF Program. Widening this portion of Mission 
Road to its ultimate GPU classification of a 4.1A Major Road would include 
improvements to the intersection lane geometry and would result in LOS C or 
better operations. Therefore, the impact would be mitigated to below a level of 
significance. 

 

Table 13–1 provides the mitigated intersection analysis results. 
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STREET SEGMENTS 
TRA-4. Mission Road between Colina Creek Trail and Live Oak Park Road – The 

applicant shall make a payment toward the County of San Diego TIF Program 
toward the widening of Mission Road to its ultimate GPU classification of a 4.1B 
Boulevard. The GPU Mobility Element, October 2010, identifies that this portion 
of Mission Road is accepted to operate in the future below County standards. 
Therefore, since additional improvements are not planned on this facility, the 
cumulative impact is considered significant and unmitigated.  

TRA-5. Mission Road between Live Oak Park Road and Old Highway 395 – The 
applicant shall make a payment toward the County of San Diego TIF Program 
toward the widening of Mission Road to its ultimate GPU classification of a 4.1B 
Boulevard. The GPU Mobility Element, October 2010, identifies that this portion 
of Mission Road is accepted to operate in the future below County standards. 
Therefore, since additional improvements are not planned on this facility, the 
cumulative impact is considered significant and unmitigated. 

TRA-6. Old Highway 395 between Mission Road and Rainbow Glen Road – The 
applicant shall make a payment toward the County of San Diego TIF Program 
toward the widening of Old Highway 395 to its ultimate GPU classification of a 
2.1D Community Collector With Unspecified Improvements. According to the 
GPU Goal M-2: Policy M-2.1, roadway classifications indicating “With 
Unspecified Improvements” are characterized when only a short segment of a road 
is forecast to operate at LOS E or F, or the forecasted volumes are only slightly 
higher than LOS D. Classifying the road with a designation that would add travel 
lanes for the entire road would be excessive and could adversely impact 
community character and/or impede bicycle and pedestrian circulation. Rather than 
increase the number of travel lanes for the entire road segment to achieve a better 
LOS, it is more prudent to apply operational improvements only on the portion of 
the road operating at LOS E and F. Thus requiring roadway classifications “With 
Unspecified Improvements” to retain sufficient right-of-way to construct any 
necessary operational improvements. It can therefore be assumed that 
improvements funded through the TIF Program would mitigate this segment to 
below a level of significance. 

 

Table 13–2 provides the mitigated segment operations.  Appendix J contains the post-mitigation 
analysis worksheets.   

FREEWAY SEGMENTS 
No mitigation is required. 

13.4.2 Buildout  
STREET SEGMENTS 

No mitigation is required. 
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TABLE 13–1 
MITIGATED INTERSECTION OPERATIONS 

MM# Intersection Traffic 
Control 

Peak 
Hour 

Pre-Mitigation Post-Mitigation 
Sig? 

Delay  LOS  Delay LOS 

Direct Impacts  
(Existing + Off-Site Alternative) 

TRA-1. 
1. Mission Road / I-15 Southbound Ramps 

(Provide an eastbound dedicated right-turn lane) Signal 
AM 81.5 F 22.4 C No 
PM >100.0 F 59.8 E No a 

Near-Term Cumulative Impacts  
(Existing + Off-Site Alternative + Cumulative Projects) 

TRA-2 
1. Mission Road / I-15 Southbound Ramps  

(MM# TRA-1, and County of San Diego TIF Program – Add 
lanes) 

Signal 
AM >100.0 F 26.7 C No 
PM >100.0 F 23.6 C No 

TRA-3 
2. Mission Road / I-15 Northbound Ramps 

(County of San Diego TIF Program – Add lanes) Signal 
AM — — — — — 
PM 97.5 F 23.3 C No 

Footnotes: 
a. Under existing conditions, this intersection operates at 65.2/LOS E in the PM peak hour. Therefore, the off-site alternative is required to improve operations at this location to better than or 

equal to pre-project (existing) conditions only. 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
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TABLE 13–2 
MITIGATED STREET SEGMENT ANALYSIS 

Location Pre-Mitigation Post-Mitigation 

Sig? 

MM# Street Segment Functional 
Classification 

LOS E 
Capacity LOS GPU 

Classification 
LOS E 

Capacity LOS 

Near-Term Cumulative Impacts  
(Existing + Off-Site Alternative + Cumulative Projects) 

TRA-4 
1. Mission Road between Colina Creek Trail and 

Live Oak Park Road  
(County of San Diego TIF Program – Add lanes) 

2-Ln Rural Collector 16,200 F 4.1B Boulevard 28,000 F Yes 

TRA-5 
2. Mission Road between Live Oak Park Road and 

Old Highway 395  
(County of San Diego TIF Program – Add lanes) 

2-Ln Rural Collector 16,200 F 4.1B Boulevard 28,000 F Yes 

Buildout Cumulative Impacts  
(Buildout+ Off-Site Alternative) 

TRA-5 

3. Old Highway 395 between Mission Road and 
Rainbow Glen Road  
(County of San Diego TIF Program – Add 
Unspecified Improvements) 

2.1D Community 
Collector with 
Unspecified 

Improvements 

22,900 F 

2.1D Community 
Collector with 

Unspecific 
Improvements 

a a No 

Footnotes: 
a. According to the GPU Goal M-2: Policy M-2.1, roadway classifications indicating “With Unspecified Improvements”, rather than increase the number of travel lanes for the entire road segment 

to achieve a better LOS, it is more prudent to apply operational improvements only on the portion of the road operating at LOS E and F, thus retaining sufficient right-of-way to construct any 
necessary operational improvements, as identified by including the phrase “With Unspecified improvements” in the roadway classification.  

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
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13.5 Impacts and Mitigation Summary Table 
Table 13–3 summarizes the significant impacts and the corresponding mitigation measures.  

TABLE 13–3 
SUMMARY OF SIGNIFICANT IMPACTS / MITIGATION MEASURES 

Location Impact Type Mitigation Measure Mitigated to Below a 
Significant Level? 

Intersections 

TRA-1 & 2.  
Mission Road / I-15 
Southbound Ramps 

Direct &  
Near-Term 
Cumulative 

Provide an eastbound dedicated right-turn lane.  
Payment toward the County of San Diego TIF Program. 
(Widen Mission Road to 4.1A Major Road standards to provide additional lanes at this 
intersection) 

Yes 

TRA-3. Mission Road /  
I-15 Northbound Ramps 

Near-Term 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Widen Mission Road to 4.1A Major Road standards to provide additional lanes at this 
intersection) 

Yes 

Segments 

TRA-4. Mission Road betw. Colina 
Creek Trail and Live Oak 
Park Road 

Near-Term 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Widen Mission Road to 4.1B Boulevard standards along this portion of the roadway) No 

TRA-5. Mission Road betw. Live 
Oak Park Road and Old 
Highway 395 

Near-Term 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Widen Mission Road to 4.1B Boulevard standards along this portion of the roadway) No 

TRA-6. Old Highway 395 betw. 
Mission Road and Rainbow 
Glen Road 

Buildout 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Widen Old Highway 395 to 2.1D Community Collector With Unspecified Improvement 
Options standards along this portion of the roadway) 

Yes 
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14.0 REFERENCES AND LIST OF PREPARERS AND ORGANIZATIONS CONTACTED 
14.1 References 
The following references were utilized in preparing this Traffic Impact Study.  

 Darnell & Associates Traffic Study for Gregory Canyon Landfill, 1999 and 2007. 

 LLG (Internal Draft) Traffic Study for Gregory Canyon Landfill, February 10, 2012. 

 Highway Capacity Manual (HCM) 2010 

 County of San Diego Report Format and Content Requirements—Transportation and 
Traffic, dated August 24, 2011. 

 County of San Diego Guidelines for Determining Significance—Transportation and 
Traffic, dated August 24, 2011. 

 County’s General Plan Public Facilities Element (PFE) 

 County of San Diego General Plan Update Mobility Element, October 2010. 

 

14.2 List of Preparers 
 John Boarman, Principal—Linscott, Law & Greenspan, Engineers 

 Chris Mendiara, Associate Principal—Linscott, Law & Greenspan, Engineers 

 Cara Leone, Transportation Planner II—Linscott, Law & Greenspan, Engineers 

 Sasha Jovanovic, GIS Specialist—Linscott, Law & Greenspan, Engineers 

 

14.3 Organizations Contacted 
 County of San Diego, Department of Public Works Transportation Division 

 PCR Services Corporation 

 R3 Consulting Group, Inc. 
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PROJECT: 0
DATE: LOCATION: OLD HWY. 395 BTWN. E. MISSION RD. & RAINBOW GLEN RD.

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 11 2 0 2 0 0 0 1 0 0 0 0 16
01:00 0 4 3 0 2 0 0 1 0 0 0 0 0 10
02:00 0 4 2 1 0 0 0 1 1 0 0 0 0 9
03:00 1 7 2 0 0 0 0 0 0 0 0 0 0 10
04:00 1 34 6 3 6 0 0 1 0 0 0 0 0 51
05:00 1 120 27 1 27 0 0 1 0 0 0 0 0 177
06:00 1 257 65 0 43 1 0 1 1 0 0 0 0 369
07:00 1 192 61 0 33 1 0 0 2 0 0 0 0 290
08:00 2 147 54 3 25 2 1 1 0 0 1 0 0 236
09:00 4 139 45 3 24 5 3 0 1 0 1 1 0 226
10:00 2 121 38 2 37 4 1 0 1 0 1 0 0 207
11:00 4 148 47 4 21 0 0 3 3 0 2 0 0 232
12:00 PM 0 148 48 5 17 2 2 1 1 0 0 0 0 224
13:00 3 181 48 0 39 2 1 0 0 0 1 0 1 276
14:00 2 187 50 2 46 3 0 2 2 0 0 0 0 294
15:00 1 311 85 4 45 0 1 1 2 0 0 0 0 450
16:00 2 547 103 2 43 0 0 1 1 0 0 1 0 700
17:00 4 514 77 1 27 1 0 2 0 0 0 1 0 627
18:00 1 221 38 0 19 0 0 1 0 0 0 0 0 280
19:00 1 95 13 1 5 0 0 0 0 0 0 0 0 115
20:00 2 81 16 0 2 0 0 0 0 0 0 0 0 101
21:00 1 88 11 0 7 0 0 0 0 0 0 0 0 107
22:00 0 40 11 2 2 0 0 0 0 0 0 0 0 55
23:00 0 20 2 1 1 0 0 0 0 0 0 1 0 25

34 3617 854 35 473 21 9 17 16 0 6 4 1 5087

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 6 0 0 0 0 0 0 1 0 0 0 0 7
01:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
02:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
03:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6
04:00 0 17 2 0 0 0 0 0 0 0 0 0 0 19
05:00 0 50 11 0 3 0 0 0 0 0 0 0 0 64
06:00 0 108 28 0 11 0 0 0 1 0 0 0 0 148
07:00 0 79 14 0 8 0 0 0 1 0 0 0 0 102
08:00 0 61 26 1 4 1 1 0 0 0 1 0 0 95
09:00 0 69 21 1 5 2 2 0 1 0 0 1 0 102
10:00 0 68 16 0 7 1 1 0 1 0 1 0 0 95
11:00 4 85 24 2 7 0 0 3 3 0 2 0 0 130
12:00 PM 0 90 26 4 7 1 0 0 1 0 0 0 0 129
13:00 1 111 23 0 17 0 0 0 0 0 1 0 1 154
14:00 2 116 28 1 21 3 0 0 2 0 0 0 0 173
15:00 0 186 38 2 17 0 0 0 1 0 0 0 0 244
16:00 1 476 78 1 27 0 0 1 1 0 0 0 0 585
17:00 3 441 61 1 15 0 0 0 0 0 0 0 0 521
18:00 1 162 22 0 7 0 0 1 0 0 0 0 0 193
19:00 0 71 9 0 3 0 0 0 0 0 0 0 0 83
20:00 0 53 9 0 1 0 0 0 0 0 0 0 0 63
21:00 0 58 5 0 2 0 0 0 0 0 0 0 0 65
22:00 0 35 7 1 0 0 0 0 0 0 0 0 0 43
23:00 0 16 1 0 0 0 0 0 0 0 0 1 0 18

12 2369 450 14 162 8 4 5 13 5 2 1 3045

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 5 2 0 2 0 0 0 0 0 0 0 0 9
01:00 0 1 3 0 2 0 0 1 0 0 0 0 0 7
02:00 0 1 2 1 0 0 0 1 1 0 0 0 0 6
03:00 1 2 1 0 0 0 0 0 0 0 0 0 0 4
04:00 1 17 4 3 6 0 0 1 0 0 0 0 0 32
05:00 1 70 16 1 24 0 0 1 0 0 0 0 0 113
06:00 1 149 37 0 32 1 0 1 0 0 0 0 0 221
07:00 1 113 47 0 25 1 0 0 1 0 0 0 0 188
08:00 2 86 28 2 21 1 0 1 0 0 0 0 0 141
09:00 4 70 24 2 19 3 1 0 0 0 1 0 0 124
10:00 2 53 22 2 30 3 0 0 0 0 0 0 0 112
11:00 0 63 23 2 14 0 0 0 0 0 0 0 0 102
12:00 PM 0 58 22 1 10 1 2 1 0 0 0 0 0 95
13:00 2 70 25 0 22 2 1 0 0 0 0 0 0 122
14:00 0 71 22 1 25 0 0 2 0 0 0 0 0 121
15:00 1 125 47 2 28 0 1 1 1 0 0 0 0 206
16:00 1 71 25 1 16 0 0 0 0 0 0 1 0 115
17:00 1 73 16 0 12 1 0 2 0 0 0 1 0 106
18:00 0 59 16 0 12 0 0 0 0 0 0 0 0 87
19:00 1 24 4 1 2 0 0 0 0 0 0 0 0 32
20:00 2 28 7 0 1 0 0 0 0 0 0 0 0 38
21:00 1 30 6 0 5 0 0 0 0 0 0 0 0 42
22:00 0 5 4 1 2 0 0 0 0 0 0 0 0 12
23:00 0 4 1 1 1 0 0 0 0 0 0 0 0 7

22 1248 404 21 311 13 5 12 3 1 2 2042

Field Data Services
12-1045-002
3/1/12-THURS

TOTAL

TOTAL

TOTAL

NORTHBOUND

TOTAL

SOUTHBOUND



City: San Diego Project #:

Location: Rainbow Valley Rd. btwn. Old Hwy. 395 & Project Access
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   0  1   12:00   10  9   
00:15   1  0  12:15   8  8  
00:30   1  0  12:30   8  12  
00:45   0 2 0 1 3 12:45   4 30 4 33 63

01:00   1  1  13:00   7  5  
01:15   0  2  13:15   9  9  
01:30   0  0  13:30   7  10  
01:45   0 1 0 3 4 13:45   10 33 8 32 65

02:00   0  3   14:00   6  7   
02:15   0  1   14:15   7  10   
02:30   1  0   14:30   10  6   
02:45   0 1 0 4 5 14:45   6 29 12 35 64

03:00   0  2   15:00   11  14   
03:15   6  2   15:15   8  10   
03:30   1  0   15:30   5  14   
03:45   1 8 3 7 15 15:45   7 31 17 55 86

04:00   6  2   16:00   5  10   
04:15   1  0   16:15   5  10   
04:30   2  2   16:30   19  13   
04:45   0 9 0 4 13 16:45   7 36 14 47 83

05:00   2  0   17:00   10  9   
05:15   4  1   17:15   11  16   
05:30   8  1   17:30   8  8   
05:45   5 19 3 5 24 17:45   6 35 15 48 83

06:00   7  2   18:00   14  10   
06:15   5  5   18:15   4  6   
06:30   6  22   18:30   7  6   
06:45   8 26 12 41 67 18:45   1 26 4 26 52

07:00   4  6   19:00   0  1   
07:15   8  1   19:15   1  1   
07:30   13  5   19:30   4  7   
07:45   14 39 5 17 56 19:45   0 5 9 18 23

08:00   9  4   20:00   3  2   
08:15   4  3   20:15   0  3   
08:30   12  5   20:30   1  7   
08:45   2 27 2 14 41 20:45   2 6 3 15 21

09:00   10  5   21:00   0  6   
09:15   11  10   21:15   0  6   
09:30  6  7   21:30   4  4   
09:45   5 32 3 25 57 21:45   2 6 3 19 25

10:00   6  7   22:00   0  3   
10:15   9  8   22:15   2  2   
10:30   4  3   22:30   0  3   
10:45   8 27 3 21 48 22:45   0 2 1 9 11

11:00   5  6   23:00   0  3   
11:15   3  8   23:15   0  3   
11:30   2  5   23:30   0  2   
11:45   5 15 9 28 43 23:45   1 1 2 10 11

Total Vol. 206 170 376  240 347 587

NB SB EB WB Combined

  446  517 963

Split % 54.8% 45.2% 39.0% 40.9% 59.1% 61.0%

Peak Hour 07:15 06:15 11:45 16:30 15:00 16:30

Volume 44 45 69 47 55 99
P.H.F. 0.79 0.51 0.86 0.62 0.81 0.77

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Thursday, March 01, 2012Volumes for: 12-1045-001



City: San Diego Project #:

Location: E. Mission Rd. west of Live Oak Park Rd.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   13  21   12:00   137  93   
00:15   8  19  12:15   127  122  
00:30   4  9  12:30   126  105  
00:45   6 31 10 59 90 12:45   145 535 106 426 961

01:00   5  11  13:00   119  111  
01:15   8  7  13:15   141  115  
01:30   6  11  13:30   138  138  
01:45   8 27 7 36 63 13:45   139 537 158 522 1059

02:00   14  8   14:00   149  118   
02:15   11  6   14:15   138  117   
02:30   7  6   14:30   212  122   
02:45   7 39 12 32 71 14:45   180 679 154 511 1190

03:00   10  7   15:00   194  128   
03:15   5  8   15:15   230  158   
03:30   10  21   15:30   244  147   
03:45   13 38 17 53 91 15:45   282 950 143 576 1526

04:00   19  20   16:00   273  137   
04:15   21  32   16:15   253  119   
04:30   41  77   16:30   260  144   
04:45   31 112 119 248 360 16:45   232 1018 136 536 1554

05:00   38  141   17:00   232  146   
05:15   61  176   17:15   227  141   
05:30   79  218   17:30   253  129   
05:45   83 261 300 835 1096 17:45   210 922 141 557 1479

06:00   95  224   18:00   161  123   
06:15   129  265   18:15   154  94   
06:30   146  256   18:30   164  110   
06:45   141 511 283 1028 1539 18:45   127 606 91 418 1024

07:00   123  206   19:00   109  91   
07:15   158  208   19:15   102  67   
07:30   147  220   19:30   80  75   
07:45   135 563 190 824 1387 19:45   75 366 72 305 671

08:00   133  177   20:00   72  67   
08:15   127  173   20:15   66  71   
08:30   145  145   20:30   62  78   
08:45   99 504 131 626 1130 20:45   52 252 62 278 530

09:00   117  119   21:00   67  49   
09:15   123  104   21:15   44  53   
09:30  119  115   21:30   50  70   
09:45   110 469 123 461 930 21:45   53 214 49 221 435

10:00   120  96   22:00   32  35   
10:15   121  115   22:15   44  40   
10:30   122  113   22:30   35  40   
10:45   118 481 101 425 906 22:45   17 128 38 153 281

11:00   129  94   23:00   12  24   
11:15   126  115   23:15   17  27   
11:30   131  99   23:30   17  14   
11:45   144 530 130 438 968 23:45   12 58 28 93 151

Total Vol. 3566 5065 8631  6265 4596 10861

NB SB EB WB Combined

  9831  9661 19492

Split % 41.3% 58.7% 44.3% 57.7% 42.3% 55.7%

Peak Hour 07:15 05:45 06:15 15:45 14:45 15:15

Volume 573 1045 1549 1068 587 1614
P.H.F. 0.91 0.87 0.91 0.95 0.93 0.95

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Thursday, March 01, 2012Volumes for: 12-1045-004



City: San Diego Project #:

Location: E. Mission Rd. btwn. Old Hwy. 395 & Live Oak Park Rd.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   13  18   12:00   149  100   
00:15   8  19  12:15   144  126  
00:30   4  10  12:30   134  100  
00:45   6 31 12 59 90 12:45   156 583 122 448 1031

01:00   5  10  13:00   129  109  
01:15   8  8  13:15   146  112  
01:30   7  12  13:30   148  142  
01:45   10 30 6 36 66 13:45   150 573 158 521 1094

02:00   13  8   14:00   160  121   
02:15   11  7   14:15   157  122   
02:30   7  6   14:30   236  129   
02:45   7 38 15 36 74 14:45   197 750 160 532 1282

03:00   9  6   15:00   216  148   
03:15   6  8   15:15   250  160   
03:30   10  23   15:30   281  158   
03:45   14 39 16 53 92 15:45   306 1053 165 631 1684

04:00   21  22   16:00   333  184   
04:15   22  38   16:15   329  154   
04:30   47  79   16:30   306  177   
04:45   33 123 121 260 383 16:45   326 1294 183 698 1992

05:00   43  128   17:00   330  158   
05:15   69  197   17:15   301  190   
05:30   88  230   17:30   333  172   
05:45   92 292 290 845 1137 17:45   271 1235 183 703 1938

06:00   112  235   18:00   180  165   
06:15   135  271   18:15   173  128   
06:30   159  259   18:30   173  98   
06:45   151 557 271 1036 1593 18:45   136 662 97 488 1150

07:00   177  262   19:00   110  99   
07:15   212  256   19:15   109  71   
07:30   207  265   19:30   83  74   
07:45   192 788 225 1008 1796 19:45   79 381 80 324 705

08:00   186  201   20:00   77  78   
08:15   174  213   20:15   70  72   
08:30   193  166   20:30   62  87   
08:45   139 692 179 759 1451 20:45   54 263 65 302 565

09:00   128  118   21:00   72  52   
09:15   137  106   21:15   45  64   
09:30  130  123   21:30   52  69   
09:45   125 520 119 466 986 21:45   53 222 52 237 459

10:00   133  96   22:00   33  38   
10:15   128  96   22:15   46  44   
10:30   129  109   22:30   40  41   
10:45   126 516 105 406 922 22:45   17 136 38 161 297

11:00   145  94   23:00   13  25   
11:15   131  120   23:15   18  27   
11:30   137  103   23:30   17  15   
11:45   156 569 138 455 1024 23:45   13 61 24 91 152

Total Vol. 4195 5419 9614  7213 5136 12349

NB SB EB WB Combined

  11408  10555 21963

Split % 43.6% 56.4% 43.8% 58.4% 41.6% 56.2%

Peak Hour 07:15 06:15 06:45 16:00 17:15 16:45

Volume 797 1063 1801 1294 710 1993
P.H.F. 0.94 0.98 0.95 0.97 0.93 0.98

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Thursday, March 01, 2012Volumes for: 12-1045-003



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 0 0 0 0 1 1 5 1 0 1 9
01:00 0 0 0 0 0 0 0 0 2 4 1 0 0 0 7
02:00 0 0 0 0 0 0 1 1 3 0 1 0 0 0 6
03:00 1 0 0 0 0 0 0 0 0 1 1 0 0 1 4
04:00 1 0 0 0 0 0 1 0 5 2 14 6 2 1 32
05:00 0 0 0 0 0 1 0 5 10 24 36 24 8 5 113
06:00 0 0 0 0 0 0 0 2 14 55 87 47 12 4 221
07:00 1 0 1 0 0 0 2 2 8 58 71 31 11 3 188
08:00 2 0 0 0 0 0 3 0 18 37 49 18 9 5 141
09:00 4 0 1 0 0 0 2 2 27 34 40 10 4 0 124
10:00 2 0 1 0 0 1 4 6 22 35 27 8 5 1 112
11:00 0 0 1 1 1 0 1 4 17 22 38 13 4 0 102
12:00 PM 0 2 2 0 0 0 1 2 21 24 30 9 4 0 95
13:00 1 1 0 1 0 0 2 4 18 42 42 10 1 0 122
14:00 0 0 1 0 0 1 1 9 22 36 34 13 4 0 121
15:00 0 0 0 0 0 0 3 8 35 72 62 18 8 0 206
16:00 1 1 3 0 0 0 0 1 12 32 47 11 6 1 115
17:00 0 1 0 0 0 0 0 15 19 28 29 10 4 0 106
18:00 0 0 0 0 0 4 0 8 25 22 18 9 1 0 87
19:00 0 1 0 0 0 0 1 4 6 8 8 2 1 1 32
20:00 1 0 1 0 0 0 0 1 7 11 7 6 4 0 38
21:00 0 0 0 1 0 1 0 3 4 9 13 6 4 1 42
22:00 0 0 0 0 0 0 0 1 3 4 2 1 1 0 12
23:00 0 0 0 0 0 0 0 0 2 2 3 0 0 0 7

Totals 14 6 11 3 1 8 22 78 301 563 665 253 93 24 2042
1% 0% 1% 0% 0% 0% 1% 4% 15% 28% 33% 12% 5% 1% 100%
11 0 4 1 1 2 14 22 127 273 370 158 55 21 1059

1% 0% 0% 0% 0% 1% 1% 6% 13% 18% 8% 3% 1% 52%
09:00  07:00 11:00 11:00 05:00 10:00 10:00 09:00 07:00 06:00 06:00 06:00 05:00 06:00

4  1 1 1 1 4 6 27 58 87 47 12 5 221
3 6 7 2 0 6 8 56 174 290 295 95 38 3 983

0% 0% 0% 0% 0% 0% 3% 9% 14% 14% 5% 2% 0% 48%
13:00 12:00 16:00 13:00 18:00 15:00 17:00 15:00 15:00 15:00 15:00 15:00 16:00 15:00

1 2 3 1  4 3 15 35 72 62 18 8 1 206

Average 
Speed

50th 
Percentile

85th 
Percentile

54.2 55 61

AM Peak Hour
Volume

Volume
PM Peak Hour

% PM

SOUTHBOUND

% AM
% of Totals

0

12-1045-002

3/1/12-THURS

FIELD DATA SERVICES OF ARIZONA, INC.
GPS INFORMATION

0
0

OLD HWY. 395 BTWN. E. MISSION RD. & RAINBOW GLEN RD.



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 1 0 0 0 3 2 0 1 0 0 7
01:00 0 0 0 0 0 0 1 1 0 1 0 0 0 0 3
02:00 0 0 0 0 0 0 1 1 1 0 0 0 0 0 3
03:00 0 0 0 0 0 1 1 2 1 1 0 0 0 0 6
04:00 0 1 0 0 0 1 2 4 8 2 0 0 1 0 19
05:00 0 0 0 0 0 4 13 18 19 10 0 0 0 0 64
06:00 0 0 0 0 0 2 21 50 49 17 6 3 0 0 148
07:00 0 2 0 0 1 2 12 28 32 15 9 1 0 0 102
08:00 0 3 0 2 0 2 8 18 34 21 7 0 0 0 95
09:00 0 0 0 0 1 5 18 23 33 18 4 0 0 0 102
10:00 0 2 0 3 2 3 9 20 28 21 6 1 0 0 95
11:00 0 3 1 2 3 16 11 33 33 19 8 0 0 1 130
12:00 PM 0 3 0 0 4 4 12 30 39 28 6 3 0 0 129
13:00 0 2 0 1 2 6 16 38 50 27 9 3 0 0 154
14:00 0 0 0 0 1 4 21 49 53 38 7 0 0 0 173
15:00 0 1 0 0 0 3 17 42 87 74 17 3 0 0 244
16:00 0 0 0 0 2 3 36 128 272 114 25 2 2 1 585
17:00 0 0 0 0 0 10 27 144 216 103 18 2 1 0 521
18:00 0 1 0 0 0 3 7 61 77 35 9 0 0 0 193
19:00 0 0 0 0 0 3 11 27 25 14 2 1 0 0 83
20:00 0 1 0 0 0 2 4 15 25 11 5 0 0 0 63
21:00 0 0 0 0 1 1 6 25 18 9 3 1 1 0 65
22:00 0 0 0 0 1 1 4 9 18 9 0 0 1 0 43
23:00 0 0 0 0 0 4 5 3 3 3 0 0 0 0 18

Totals 19 1 8 19 80 263 769 1124 592 141 21 6 2 3045
1% 0% 0% 1% 3% 9% 25% 37% 19% 5% 1% 0% 0% 100%

0 11 1 7 8 36 97 198 241 127 40 6 1 1 774
0% 0% 0% 0% 1% 3% 7% 8% 4% 1% 0% 0% 0% 25%

 08:00 11:00 10:00 11:00 11:00 06:00 06:00 06:00 08:00 07:00 06:00 04:00 11:00 06:00
 3 1 3 3 16 21 50 49 21 9 3 1 1 148
0 8 0 1 11 44 166 571 883 465 101 15 5 1 2271

0% 0% 0% 1% 5% 19% 29% 15% 3% 0% 0% 0% 75%
12:00 13:00 12:00 17:00 16:00 17:00 16:00 16:00 16:00 12:00 16:00 16:00 16:00

 3  1 4 10 36 144 272 114 25 3 2 1 585

Average 
Speed

50th 
Percentile

85th 
Percentile

46.2 47 53

Volume

AM Peak Hour
Volume

% PM
PM Peak Hour

% of Totals
% AM

3/1/12-THURS OLD HWY. 395 BTWN. E. MISSION RD. & RAINBOW GLEN RD. 0
NORTHBOUND 0

FIELD DATA SERVICES OF ARIZONA, INC.
12-1045-002 0 GPS INFORMATION
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APPENDIX B 
HIGHWAY CAPACITY MANUAL  

INTERSECTION ANALYSIS METHODOLOGY 
 
 



LINSCOTT, LAW & GREENSPAN, engineers  S:\Analysis Software\HCM\HCM Writeup_Unsig2000HCM.doc 

2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA 
FOR UNSIGNALIZED INTERSECTIONS 

 
In the 2000 Highway Capacity Manual (HCM), Level of Service for unsignalized intersections is determined by the 
computed or measured control delay and is defined for each minor movement.  Level of Service is not defined for 
the intersection as a whole.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel 
time.  The criteria are given in the following the table, and are based on the average control delay for any particular 
minor movement. 
 

LEVEL OF 
SERVICE 

AVERAGE CONTROL DELAY  
SEC/VEH 

EXPECTED DELAY TO 
MINOR STREET TRAFFIC 

A 0.0 < 10.0 Little or no delay 
B 10.1 to 15.0 Short traffic delays 
C 15.1 to 25.0 Average traffic delays 
D 25.1 to 35.0 Long traffic delays 
E 35.1 to 50.0 Very long traffic delays 
F  > 50.0 Severe congestion 

   
Level of Service F exists when there are insufficient gaps of suitable size to allow a side street demand to safely 
cross through a major street traffic stream.  This Level of Service is generally evident from extremely long control 
delays experienced by side-street traffic and by queuing on the minor-street approaches.  The method, however, is 
based on a constant critical gap size; that is, the critical gap remains constant no matter how long the side-street 
motorist waits.  LOS F may also appear in the form on side-street vehicles selecting smaller-than-usual gaps.  In 
such cases, safety may be a problem, and some disruption to the major traffic stream may result.  It is important to 
note that LOS F may not always result in long queues but may result in adjustments to normal gap acceptance 
behavior, which are more difficult to observe in the field than queuing.   
 
In most cases at Two-Way Stop Controlled (TWSC) intersections, the critical movement is the minor-street left-turn 
movement.  As such, the minor-street left-turn movement can generally be considered the primary factor affecting 
overall intersection performance.  The lower threshold for LOS F is set at 50 seconds of delay per vehicle.  There are 
many instances, particularly in urban areas, in which the delay equations will predict delays of 50 seconds (LOS F) 
or more for minor-street movements under very low volume conditions on the minor street (less than 25 
vehicle/hour).  Since the first term of the equation is a function only of the capacity, the LOS F threshold of 50 
sec/vehicle is reached with a movement capacity of approximately 85 vehicle/hour or less.   
 
This procedure assumes random arrivals on the major street.  For a typical four-lane arterial with average daily 
traffic volumes in the range of 15,000 to 20,000 vehicles per day (peak hour, 1,500 to 2,000 vehicle/hour), the delay 
equation used in the TWSC capacity analysis procedure will predict 50 seconds of delay or more (LOS F) for many 
urban TWSC intersections that allow minor-street left-turn movements.  The LOS F threshold will be reached 
regardless of the volume of minor-street left-turn traffic.  Not-withstanding this fact, most low-volume minor-
street approaches would not meet any of the volume or delay warrants for signalization of the Manual on Uniform 
Traffic Control Devices (MUTCD) since the warrants define an asymptote at 100 vehicle/hour on the minor 
approach.  As a result, many public agencies that use the HCM Level of Service thresholds to determine the design 
adequacy of TWSC intersections may be forced to eliminate the minor-street left-turn movement, even when the 
movement may not present any operational problem, such as the formation of long queues on the minor street or 
driveway approach.   
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2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA  
FOR SIGNALIZED INTERSECTIONS 

 
 
 
In the 2000 Highway Capacity Manual (HCM), Level of Service for signalized intersections is defined in terms of 
delay.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel time.  Specifically, 
Level of Service criteria are stated in terms of the average control delay per vehicle for a 15-minute analysis period.  
Control delay includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. 
 
Delay is a complex measure, and is dependent on a number of variables, including the quality of progression, the 
cycle length, the green ratio, and the v/c ratio for the lane group or approach in question. 
 
 LEVEL OF SERVICE CONTROLLED DELAY 
  PER VEHICLE 
  (SEC) 
 
 A  < 10.0 
 B 10.1 to 20.0 
 C 20.1 to 35.0 
 D 35.1 to 55.0 
 E 55.1 to 80.0 
 F  > 80.0 
 
Level of Service A describes operations with very low delay, (i.e. less than 10.0 seconds per vehicle).  This occurs 
when progression is extremely favorable, and most vehicles arrive during the green phase.  Most vehicles do not 
stop at all.  Short cycle lengths may also contribute to low delay. 
 
Level of Service B describes operations with delay in the range of 10.1 to 20.0 seconds per vehicle.  This generally 
occurs with good progression and/or short cycle lengths.  More vehicles stop than for LOS A, causing higher levels 
of average delay. 
 
Level of Service C describes operations with delay in the range of 20.1 to 35.0 seconds per vehicle.  These higher 
delays may result from fair progression and/or longer cycle lengths.  Individual cycle failures may begin to appear in 
the level.  The number of vehicles stopping is significant at this level, although many still pass through the 
intersections without stopping. 
 
Level of Service D describes operations with delay in the range of 35.1 to 55.0 seconds per vehicle.  At Level D, the 
influence of congestion becomes more noticeable.  Longer delays may result from some combination of unfavorable 
progression, long cycle lengths, or high v/c ratios.  Many vehicles stop, and the proportion of vehicles not stopping 
declines.  Individual cycle failures are noticeable. 
 
Level of Service E describes operations with delay in the range of 55.1 to 80.0 seconds per vehicle.  This is 
considered to be the limit of acceptable delay.  These high delay values generally indicate poor progression, long 
cycle lengths, and high v/c ratios.  Individual cycle failures are frequent occurrences.  
 
Level of Service F describes operations with delay in excess of 80.0 seconds per vehicle.  This is considered to be 
unacceptable to most drivers.  This condition often occurs with over-saturation (i.e. when arrival flow rates exceed 
the capacity of the intersection).  It may also occur at high v/c ratios below 1.00 with many individual cycle failures.  
Poor progression and long cycle lengths may also be major contributing causes to such delay levels. 
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APPENDIX C 
COUNTY OF SAN DIEGO  

ROADWAY CLASSIFICATION TABLE 
 
 



TABLE 1
AVERAGE DAILY VEHICLE TRIPS*

CIRCULATION ELEMENT ROADS LEVELS OF SERVICE

Road Classification
# of Travel

A B C D E
Lanes

Expressway (6.1) 6 .<36,000 <54,000 <70,000 <86,000 <108,000

Prime Arterial (6.2) 6 <22,200 <37,000 <44,600 <50,000 <57,000

(4.1A) 4 <14,800 <24,700 <29,600 <33,400 <37,000
Major Road

wi Intermittent Turn Lanes (4.1 B) 4 <13,700 <22,800 <27,400 <30,800 <34,200

Collector 4 <13,700 <22,800 <27,400 <30,800 <34,200

wi Raised Median (4.2A) 4 <18,000 <21,000 <24,000 <27,000 <30,000
Boulevard

wi Intermittent Turn Lanes (4.2B) 4 <16,800 <19,600 <22,500 <25,000 <28,000

Town Collector 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Raised Median (2.1 A) 2 <10,000 <11,700 <13,400 <15,000 <19,000

wi Continuous Left Turn Lane (2.1 B) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Community

wi Intermittent Turn Lane (2.1 C) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
wi Passing Lane (2.1 D) 2 <3,000 <6,000 <9,500 <13,500 <19,000

No Median (2.1 E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.2A) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Continuous Left Turn Lane (2.2B) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Intermittent Turn Lane (2.2C) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Light

wi Passing Lane (2.2D) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
No Median (2.2E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Reduced Shoulder (2.2F) 2 <5,800 <6,800 <7,800 <8,700 <9,700

Rural Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Light Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Mountain 2 <1,900 <4,100 <7,100 <10,900 <16,200

Recreational Parkway 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.3A) 2 <3,000 <6,000 <7,000 <8,000 <9,000
Minor

wi Intermittent Turn Lane (2.3B)
Collector

2 <3,000 <6,000 <7,000 <8,000 <9,000

No Median (2.3C) 2 <1,900 <4,100 <6,000 <7,000 <8,000

NON-CIRCULATION ELEMENT ROADS** LEVELS OF SERVICE

Residential Collector 2 - - <4,500 - -

Rural Residential Collector*** 2 - - <4,500 - -
Residential Road 2 - - <1,500 - -

Rural Residential Road*** 2 - - <1,500 - -

Residential Cul-de-Sac or Loop Road 2 - - <200 - -
• The values shown are subject to adjustment based on the geometry of the roadway, side frictions, and other relevant factors as determined by the Director, Departmen
of Public Works.
•• Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not carry through traffic. Levels of service normally apply te
roads carrying through traffic between major trip generators and attractors.

••• Rural Residential Collectors and Rural Residential Roads are intended to serve areas with lot sizes of 2 acres or more which do not have a demand for on-street
parking. On-street parking is not assured for these cross sections. Additional right-of-way is needed if on-street parking is in paved area.
•••• See Tables 2A and 28 for roadway surfacing and right-of-way widths.

- 58 -
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APPENDIX D 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING 
 



HCM Signalized Intersection Capacity Analysis
1: Mission Rd & I-15 SB Ramps 5/30/2012

Aspen Road Alternative   Ex AM Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 579 264 67 231 0 0 0 0 3 8 838
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1784 1770 1863 1840 1583
Flt Permitted 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 1784 1770 1863 1840 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 629 287 73 251 0 0 0 0 3 9 911
RTOR Reduction (vph) 0 21 0 0 0 0 0 0 0 0 0 391
Lane Group Flow (vph) 0 895 0 73 251 0 0 0 0 0 12 520
Turn Type Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 7 1
Actuated Green, G (s) 39.6 4.4 48.5 22.5 31.4
Effective Green, g (s) 39.6 4.4 48.5 22.5 31.4
Actuated g/C Ratio 0.50 0.06 0.61 0.28 0.39
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 883 97 1129 518 621
v/s Ratio Prot c0.50 0.04 0.13 0.01
v/s Ratio Perm c0.33
v/c Ratio 1.01 0.75 0.22 0.02 0.84
Uniform Delay, d1 20.2 37.3 7.2 20.8 22.0
Progression Factor 1.00 0.71 0.00 1.00 1.00
Incremental Delay, d2 33.8 25.2 0.4 0.1 9.6
Delay (s) 54.0 51.6 0.4 20.9 31.6
Level of Service D D A C C
Approach Delay (s) 54.0 11.9 0.0 31.5
Approach LOS D B A C

Intersection Summary
HCM Average Control Delay 38.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Mission Rd & I-15 NB Ramps 5/30/2012

Aspen Road Alternative   Ex AM Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 496 86 0 0 192 0 106 0 33 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 539 93 0 0 209 0 115 0 36 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 29 0 0 0
Lane Group Flow (vph) 539 93 0 0 209 0 0 115 7 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 34.5 55.5 16.5 15.5 15.5
Effective Green, g (s) 34.5 55.5 16.5 15.5 15.5
Actuated g/C Ratio 0.43 0.69 0.21 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 763 1292 384 343 307
v/s Ratio Prot c0.30 0.05 c0.11 c0.06
v/s Ratio Perm 0.00
v/c Ratio 0.71 0.07 0.54 0.34 0.02
Uniform Delay, d1 18.6 3.9 28.4 27.8 26.1
Progression Factor 0.13 0.05 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 5.5 2.6 0.1
Delay (s) 2.6 0.2 33.8 30.4 26.3
Level of Service A A C C C
Approach Delay (s) 2.3 33.8 29.4 0.0
Approach LOS A C C A

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
3: Mission Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative   Ex AM Synchro 7 -  Report
Page 3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 111 8 8 4 2 184
Sign Control Free Stop Yield
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 121 9 9 4 2 200
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 275
pX, platoon unblocked
vC, conflicting volume 0 447 246 250 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 447 246 250 0
tC, single (s) 4.1 7.1 6.5 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 4.0 4.0 3.3
p0 queue free % 93 98 99 100 82
cM capacity (veh/h) 1623 400 608 604 1085

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 129 13 202
Volume Left 121 9 0
Volume Right 9 0 200
cSH 1623 452 1076
Volume to Capacity 0.07 0.03 0.19
Queue Length 95th (ft) 6 2 17
Control Delay (s) 6.9 13.2 9.1
Lane LOS A B A
Approach Delay (s) 6.9 13.2 9.1
Approach LOS B A

Intersection Summary
Average Delay 8.5
Intersection Capacity Utilization 24.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
4: Rainbow Glen Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative   Ex AM Synchro 7 -  Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 1 25 56 2 5 15 75 26 3 113 7
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 1 27 61 2 5 16 82 28 3 123 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 250 272 123 271 251 82 130 110
vC1, stage 1 conf vol 129 129 114 114
vC2, stage 2 conf vol 121 142 157 137
vCu, unblocked vol 250 272 123 271 251 82 130 110
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 100 97 92 100 99 99 100
cM capacity (veh/h) 789 709 928 753 715 978 1455 1480

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 50 68 16 82 28 3 123 8
Volume Left 22 61 16 0 0 3 0 0
Volume Right 27 5 0 0 28 0 0 8
cSH 857 766 1455 1700 1700 1480 1700 1700
Volume to Capacity 0.06 0.09 0.01 0.05 0.02 0.00 0.07 0.00
Queue Length 95th (ft) 5 7 1 0 0 0 0 0
Control Delay (s) 9.5 10.2 7.5 0.0 0.0 7.4 0.0 0.0
Lane LOS A B A A
Approach Delay (s) 9.5 10.2 1.0 0.2
Approach LOS A B

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 20.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
5: Rainbow Glen Rd & Project Access 5/30/2012

Aspen Road Alternative   Ex AM Synchro 7 -  Report
Page 5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 0 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 0 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 0 0 0 0
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
6: SR 76 (Mission Ave) & Mission Rd 5/30/2012

Aspen Road Alternative   Ex AM Synchro 7 -  Report
Page 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 464 486 681 56 108 614
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 504 528 740 61 117 667
RTOR Reduction (vph) 0 0 0 40 0 0
Lane Group Flow (vph) 504 528 740 21 117 667
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 15.6 38.4 18.3 18.3 5.8 21.4
Effective Green, g (s) 15.6 38.4 18.3 18.3 5.8 21.4
Actuated g/C Ratio 0.29 0.72 0.34 0.34 0.11 0.40
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1007 1345 1217 545 374 1357
v/s Ratio Prot 0.15 0.28 c0.21 0.03 c0.14
v/s Ratio Perm 0.01 0.10
v/c Ratio 0.50 0.39 0.61 0.04 0.31 0.49
Uniform Delay, d1 15.6 2.9 14.5 11.6 21.9 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.9 0.0 0.5 0.3
Delay (s) 16.0 3.1 15.3 11.6 22.3 12.1
Level of Service B A B B C B
Approach Delay (s) 9.4 15.1 13.7
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Mission Rd & I-15 SB Ramps 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1299 89 51 293 0 0 0 0 1 2 514
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1847 1770 1863 1832 1583
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1847 1770 1863 1832 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1412 97 55 318 0 0 0 0 1 2 559
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 445
Lane Group Flow (vph) 0 1507 0 55 318 0 0 0 0 0 3 114
Turn Type Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 7 1
Actuated Green, G (s) 86.5 4.5 95.5 15.5 24.5
Effective Green, g (s) 86.5 4.5 95.5 15.5 24.5
Actuated g/C Ratio 0.72 0.04 0.80 0.13 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1331 66 1483 237 323
v/s Ratio Prot c0.82 c0.03 0.17 0.00
v/s Ratio Perm c0.07
v/c Ratio 1.13 0.83 0.21 0.01 0.35
Uniform Delay, d1 16.8 57.4 3.0 45.6 41.0
Progression Factor 1.00 1.14 0.01 1.00 1.00
Incremental Delay, d2 69.4 41.2 0.2 0.1 0.7
Delay (s) 86.2 106.8 0.2 45.7 41.6
Level of Service F F A D D
Approach Delay (s) 86.2 15.9 0.0 41.6
Approach LOS F B A D

Intersection Summary
HCM Average Control Delay 65.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Mission Rd & I-15 NB Ramps 5/30/2012

Aspen Road Alternative  3/21/2012 Ex PM Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 926 374 0 0 136 0 208 0 287 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1007 407 0 0 148 0 226 0 312 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 267 0 0 0
Lane Group Flow (vph) 1007 407 0 0 148 0 0 226 46 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 71.7 93.5 17.3 17.5 17.5
Effective Green, g (s) 71.7 93.5 17.3 17.5 17.5
Actuated g/C Ratio 0.60 0.78 0.14 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1058 1452 269 258 231
v/s Ratio Prot c0.57 0.22 c0.08 c0.13
v/s Ratio Perm 0.03
v/c Ratio 0.95 0.28 0.55 0.88 0.20
Uniform Delay, d1 22.5 3.7 47.7 50.2 45.1
Progression Factor 0.28 0.42 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.0 7.9 31.5 1.9
Delay (s) 8.9 1.6 55.6 81.7 47.0
Level of Service A A E F D
Approach Delay (s) 6.8 55.6 61.6 0.0
Approach LOS A E E A

Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 651 10 6 7 4 130
Sign Control Free Stop Yield
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 708 11 7 8 4 141
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 275
pX, platoon unblocked
vC, conflicting volume 0 1564 1421 1426 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 1564 1421 1426 0
tC, single (s) 4.1 7.1 6.5 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 4.0 4.0 3.3
p0 queue free % 56 87 90 94 87
cM capacity (veh/h) 1623 50 77 76 1085

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 718 14 146
Volume Left 708 7 0
Volume Right 11 0 141
cSH 1623 61 778
Volume to Capacity 0.44 0.23 0.19
Queue Length 95th (ft) 57 20 17
Control Delay (s) 8.8 80.2 10.7
Lane LOS A F B
Approach Delay (s) 8.8 80.2 10.7
Approach LOS F B

Intersection Summary
Average Delay 10.3
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
4: Rainbow Glen Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative  3/21/2012 Ex PM Synchro 7 -  Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 28 7 25 39 5 5 22 553 82 3 67 31
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 30 8 27 42 5 5 24 601 89 3 73 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 736 817 73 759 762 601 107 690
vC1, stage 1 conf vol 79 79 649 649
vC2, stage 2 conf vol 657 738 110 113
vCu, unblocked vol 736 817 73 759 762 601 107 690
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 93 98 97 90 99 99 98 100
cM capacity (veh/h) 420 400 989 432 439 500 1484 904

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 65 53 24 601 89 3 73 34
Volume Left 30 42 24 0 0 3 0 0
Volume Right 27 5 0 0 89 0 0 34
cSH 548 439 1484 1700 1700 904 1700 1700
Volume to Capacity 0.12 0.12 0.02 0.35 0.05 0.00 0.04 0.02
Queue Length 95th (ft) 10 10 1 0 0 0 0 0
Control Delay (s) 12.5 14.3 7.5 0.0 0.0 9.0 0.0 0.0
Lane LOS B B A A
Approach Delay (s) 12.5 14.3 0.2 0.3
Approach LOS B B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 60 0 0 58 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 0 0 63 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 65 128 65
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 65 128 65
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1537 866 999

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 65 0 63 0
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.04 0.00 0.04 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 6.7% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
6: SR 76 (Mission Ave) & Mission Rd 5/30/2012

Aspen Road Alternative  3/21/2012 Ex PM Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 710 848 565 70 92 472
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 772 922 614 76 100 513
RTOR Reduction (vph) 0 0 0 53 0 0
Lane Group Flow (vph) 772 922 614 23 100 513
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 22.6 45.8 18.7 18.7 5.9 28.5
Effective Green, g (s) 22.6 45.8 18.7 18.7 5.9 28.5
Actuated g/C Ratio 0.37 0.75 0.31 0.31 0.10 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1278 1406 1090 488 334 1515
v/s Ratio Prot 0.22 c0.49 0.17 0.03 c0.13
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.60 0.66 0.56 0.05 0.30 0.34
Uniform Delay, d1 15.4 3.6 17.6 14.7 25.5 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.1 0.7 0.0 0.5 0.1
Delay (s) 16.2 4.7 18.3 14.8 26.0 10.3
Level of Service B A B B C B
Approach Delay (s) 10.0 17.9 12.8
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 4.5
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 584 264 185 236 0 0 0 0 3 8 838
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1784 1770 1863 1840 1583
Flt Permitted 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 1784 1770 1863 1840 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 635 287 201 257 0 0 0 0 3 9 911
RTOR Reduction (vph) 0 20 0 0 0 0 0 0 0 0 0 385
Lane Group Flow (vph) 0 902 0 201 257 0 0 0 0 0 12 526
Turn Type Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 7 1
Actuated Green, G (s) 39.6 4.4 48.5 22.5 31.4
Effective Green, g (s) 39.6 4.4 48.5 22.5 31.4
Actuated g/C Ratio 0.50 0.06 0.61 0.28 0.39
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 883 97 1129 518 621
v/s Ratio Prot c0.51 c0.11 0.14 0.01
v/s Ratio Perm c0.33
v/c Ratio 1.02 2.07 0.23 0.02 0.85
Uniform Delay, d1 20.2 37.8 7.2 20.8 22.1
Progression Factor 1.00 0.63 0.00 1.00 1.00
Incremental Delay, d2 35.8 504.5 0.3 0.1 10.4
Delay (s) 56.0 528.3 0.3 20.9 32.5
Level of Service E F A C C
Approach Delay (s) 56.0 232.0 0.0 32.3
Approach LOS E F A C

Intersection Summary
HCM Average Control Delay 81.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Mission Rd & I-15 NB Ramps 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 496 91 0 0 315 0 106 0 151 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 539 99 0 0 342 0 115 0 164 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 132 0 0 0
Lane Group Flow (vph) 539 99 0 0 342 0 0 115 32 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 34.5 55.5 16.5 15.5 15.5
Effective Green, g (s) 34.5 55.5 16.5 15.5 15.5
Actuated g/C Ratio 0.43 0.69 0.21 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 763 1292 384 343 307
v/s Ratio Prot c0.30 0.05 c0.18 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.71 0.08 0.89 0.34 0.10
Uniform Delay, d1 18.6 4.0 30.9 27.8 26.5
Progression Factor 0.12 0.05 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 25.2 2.6 0.7
Delay (s) 2.6 0.2 56.1 30.4 27.2
Level of Service A A E C C
Approach Delay (s) 2.2 56.1 28.5 0.0
Approach LOS A E C A

Intersection Summary
HCM Average Control Delay 22.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 234 8 8 4 2 307
Sign Control Free Stop Yield
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 254 9 9 4 2 334
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 275
pX, platoon unblocked
vC, conflicting volume 0 848 513 517 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 848 513 517 0
tC, single (s) 4.1 7.1 6.5 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 4.0 4.0 3.3
p0 queue free % 84 95 99 99 69
cM capacity (veh/h) 1623 171 392 390 1085

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 263 13 336
Volume Left 254 9 0
Volume Right 9 0 334
cSH 1623 210 1073
Volume to Capacity 0.16 0.06 0.31
Queue Length 95th (ft) 14 5 34
Control Delay (s) 7.4 23.3 9.9
Lane LOS A C A
Approach Delay (s) 7.4 23.3 9.9
Approach LOS C A

Intersection Summary
Average Delay 9.1
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
4: Rainbow Glen Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 23 1 148 56 2 5 138 75 26 3 113 9
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 1 161 61 2 5 150 82 28 3 123 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 517 539 123 672 521 82 133 110
vC1, stage 1 conf vol 129 129 382 382
vC2, stage 2 conf vol 388 410 291 139
vCu, unblocked vol 517 539 123 672 521 82 133 110
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 95 100 83 85 100 99 90 100
cM capacity (veh/h) 539 508 928 405 510 978 1452 1480

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 187 68 150 82 28 3 123 10
Volume Left 25 61 150 0 0 3 0 0
Volume Right 161 5 0 0 28 0 0 10
cSH 843 428 1452 1700 1700 1480 1700 1700
Volume to Capacity 0.22 0.16 0.10 0.05 0.02 0.00 0.07 0.01
Queue Length 95th (ft) 21 14 9 0 0 0 0 0
Control Delay (s) 10.5 15.0 7.8 0.0 0.0 7.4 0.0 0.0
Lane LOS B C A A
Approach Delay (s) 10.5 15.0 4.5 0.2
Approach LOS B C

Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 36.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
5: Rainbow Glen Rd & Project Access 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P AM Synchro 7 -  Report
Page 5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 46 0 125 24 0 126
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 0 136 26 0 137
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 50 348 50
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 50 348 50
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 87
cM capacity (veh/h) 1557 592 1018

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 50 136 26 137
Volume Left 0 136 0 0
Volume Right 0 0 0 137
cSH 1700 1557 1700 1018
Volume to Capacity 0.03 0.09 0.02 0.13
Queue Length 95th (ft) 0 7 0 12
Control Delay (s) 0.0 7.5 0.0 9.1
Lane LOS A A
Approach Delay (s) 0.0 6.3 9.1
Approach LOS A

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 28.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
6: SR 76 (Mission Ave) & Mission Rd 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P AM Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 464 486 681 56 108 614
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 504 528 740 61 117 667
RTOR Reduction (vph) 0 0 0 40 0 0
Lane Group Flow (vph) 504 528 740 21 117 667
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 15.6 38.4 18.3 18.3 5.8 21.4
Effective Green, g (s) 15.6 38.4 18.3 18.3 5.8 21.4
Actuated g/C Ratio 0.29 0.72 0.34 0.34 0.11 0.40
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1007 1345 1217 545 374 1357
v/s Ratio Prot 0.15 0.28 c0.21 0.03 c0.14
v/s Ratio Perm 0.01 0.10
v/c Ratio 0.50 0.39 0.61 0.04 0.31 0.49
Uniform Delay, d1 15.6 2.9 14.5 11.6 21.9 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.9 0.0 0.5 0.3
Delay (s) 16.0 3.1 15.3 11.6 22.3 12.1
Level of Service B A B B C B
Approach Delay (s) 9.4 15.1 13.7
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
21: E Mission Rd & Live Oak Park Rd 5/30/2012
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 0 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 0 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
25: Mission Rd & E Mission Rd 5/30/2012

Aspen Road Alternative  3/21/2012 Ex+P PM Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 0 0
Turn Type custom custom Split
Protected Phases 1 1 3 3 4 4
Permitted Phases 4 1
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 0.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 821 341 123 359 0 0 0 0 4 8 928
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1789 1770 1863 1835 1583
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1789 1770 1863 1835 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 892 371 134 390 0 0 0 0 4 9 1009
RTOR Reduction (vph) 0 19 0 0 0 0 0 0 0 0 0 289
Lane Group Flow (vph) 0 1244 0 134 390 0 0 0 0 0 13 720
Turn Type Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 7 1
Actuated Green, G (s) 39.6 4.4 48.5 22.5 31.4
Effective Green, g (s) 39.6 4.4 48.5 22.5 31.4
Actuated g/C Ratio 0.50 0.06 0.61 0.28 0.39
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 886 97 1129 516 621
v/s Ratio Prot c0.70 0.08 0.21 0.01
v/s Ratio Perm c0.45
v/c Ratio 1.40 1.38 0.35 0.03 1.16
Uniform Delay, d1 20.2 37.8 7.8 20.8 24.3
Progression Factor 1.00 0.70 0.00 1.00 1.00
Incremental Delay, d2 188.8 207.2 0.5 0.1 88.7
Delay (s) 209.0 233.6 0.6 20.9 113.0
Level of Service F F A C F
Approach Delay (s) 209.0 60.2 0.0 111.8
Approach LOS F E A F

Intersection Summary
HCM Average Control Delay 145.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Mission Rd & I-15 NB Ramps 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+CP AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 654 171 0 0 291 8 191 0 76 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1856 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1856 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 711 186 0 0 316 9 208 0 83 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 67 0 0 0
Lane Group Flow (vph) 711 186 0 0 323 0 0 208 16 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 34.5 55.5 16.5 15.5 15.5
Effective Green, g (s) 34.5 55.5 16.5 15.5 15.5
Actuated g/C Ratio 0.43 0.69 0.21 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 763 1292 383 343 307
v/s Ratio Prot c0.40 0.10 c0.17 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.93 0.14 0.84 0.61 0.05
Uniform Delay, d1 21.6 4.2 30.5 29.5 26.3
Progression Factor 0.14 0.04 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.0 19.9 7.7 0.3
Delay (s) 5.5 0.2 50.4 37.2 26.6
Level of Service A A D D C
Approach Delay (s) 4.4 50.4 34.2 0.0
Approach LOS A D C A

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
3: Mission Rd & Old Hwy 395 5/30/2012
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 239 8 8 4 2 291
Sign Control Free Stop Yield
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 260 9 9 4 2 316
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 275
pX, platoon unblocked
vC, conflicting volume 0 841 524 528 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 841 524 528 0
tC, single (s) 4.1 7.1 6.5 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 4.0 4.0 3.3
p0 queue free % 84 95 99 99 71
cM capacity (veh/h) 1623 176 385 383 1085

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 268 13 318
Volume Left 260 9 0
Volume Right 9 0 316
cSH 1623 215 1072
Volume to Capacity 0.16 0.06 0.30
Queue Length 95th (ft) 14 5 31
Control Delay (s) 7.4 22.8 9.8
Lane LOS A C A
Approach Delay (s) 7.4 22.8 9.8
Approach LOS C A

Intersection Summary
Average Delay 9.0
Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
4: Rainbow Glen Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+CP AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 1 25 67 2 5 15 75 34 3 113 7
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 1 27 73 2 5 16 82 37 3 123 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 250 280 123 271 251 82 130 118
vC1, stage 1 conf vol 129 129 114 114
vC2, stage 2 conf vol 121 151 157 137
vCu, unblocked vol 250 280 123 271 251 82 130 118
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 100 97 90 100 99 99 100
cM capacity (veh/h) 789 704 928 753 715 978 1455 1470

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 50 80 16 82 37 3 123 8
Volume Left 22 73 16 0 0 3 0 0
Volume Right 27 5 0 0 37 0 0 8
cSH 857 764 1455 1700 1700 1470 1700 1700
Volume to Capacity 0.06 0.11 0.01 0.05 0.02 0.00 0.07 0.00
Queue Length 95th (ft) 5 9 1 0 0 0 0 0
Control Delay (s) 9.5 10.3 7.5 0.0 0.0 7.5 0.0 0.0
Lane LOS A B A A
Approach Delay (s) 9.5 10.3 0.9 0.2
Approach LOS A B

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 46 0 0 24 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 0 0 26 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 50 76 50
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 50 76 50
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1557 927 1018

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 50 0 26 0
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.03 0.00 0.02 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 6.7% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
6: SR 76 (Mission Ave) & Mission Rd 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+CP AM Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 464 486 681 56 108 614
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 504 528 740 61 117 667
RTOR Reduction (vph) 0 0 0 40 0 0
Lane Group Flow (vph) 504 528 740 21 117 667
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 15.6 38.4 18.3 18.3 5.8 21.4
Effective Green, g (s) 15.6 38.4 18.3 18.3 5.8 21.4
Actuated g/C Ratio 0.29 0.72 0.34 0.34 0.11 0.40
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1007 1345 1217 545 374 1357
v/s Ratio Prot 0.15 0.28 c0.21 0.03 c0.14
v/s Ratio Perm 0.01 0.10
v/c Ratio 0.50 0.39 0.61 0.04 0.31 0.49
Uniform Delay, d1 15.6 2.9 14.5 11.6 21.9 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.9 0.0 0.5 0.3
Delay (s) 16.0 3.1 15.3 11.6 22.3 12.1
Level of Service B A B B C B
Approach Delay (s) 9.4 15.1 13.7
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex+CP PM
1: Mission Rd & I-15 SB Ramps 5/30/2012

Aspen Road Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1463 94 87 479 0 0 0 0 3 2 677
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1848 1770 1863 1808 1583
Flt Permitted 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 1848 1770 1863 1808 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1590 102 95 521 0 0 0 0 3 2 736
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 374
Lane Group Flow (vph) 0 1690 0 95 521 0 0 0 0 0 5 362
Turn Type Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 7 1
Actuated Green, G (s) 86.5 4.5 95.5 15.5 24.5
Effective Green, g (s) 86.5 4.5 95.5 15.5 24.5
Actuated g/C Ratio 0.72 0.04 0.80 0.13 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1332 66 1483 234 323
v/s Ratio Prot c0.91 0.05 0.28 0.00
v/s Ratio Perm c0.23
v/c Ratio 1.27 1.44 0.35 0.02 1.12
Uniform Delay, d1 16.8 57.8 3.5 45.6 47.8
Progression Factor 1.00 1.10 0.62 1.00 1.00
Incremental Delay, d2 127.0 205.5 0.1 0.2 86.7
Delay (s) 143.8 268.8 2.2 45.8 134.4
Level of Service F F A D F
Approach Delay (s) 143.8 43.3 0.0 133.8
Approach LOS F D A F

Intersection Summary
HCM Average Control Delay 121.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

Ex+CP PM
2: Mission Rd & I-15 NB Ramps 5/30/2012

Aspen Road Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1025 441 0 0 184 7 382 0 380 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1853 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1853 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1114 479 0 0 200 8 415 0 413 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 328 0 0 0
Lane Group Flow (vph) 1114 479 0 0 207 0 0 415 85 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 72.5 93.5 16.5 17.5 17.5
Effective Green, g (s) 72.5 93.5 16.5 17.5 17.5
Actuated g/C Ratio 0.60 0.78 0.14 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1069 1452 255 258 231
v/s Ratio Prot c0.63 0.26 c0.11 c0.23
v/s Ratio Perm 0.05
v/c Ratio 1.04 0.33 0.81 1.61 0.37
Uniform Delay, d1 23.8 3.9 50.2 51.2 46.3
Progression Factor 0.28 0.43 1.00 1.00 1.00
Incremental Delay, d2 22.2 0.1 23.8 291.2 4.5
Delay (s) 28.9 1.8 74.1 342.4 50.7
Level of Service C A E F D
Approach Delay (s) 20.7 74.1 196.9 0.0
Approach LOS C E F A

Intersection Summary
HCM Average Control Delay 80.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 811 10 6 7 4 185
Sign Control Free Stop Yield
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 882 11 7 8 4 201
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 275
pX, platoon unblocked
vC, conflicting volume 0 1972 1768 1774 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 1972 1768 1774 0
tC, single (s) 4.1 7.1 6.5 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 4.0 4.0 3.3
p0 queue free % 46 67 80 89 81
cM capacity (veh/h) 1623 20 38 38 1085

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 892 14 205
Volume Left 882 7 0
Volume Right 11 0 201
cSH 1623 27 684
Volume to Capacity 0.54 0.53 0.30
Queue Length 95th (ft) 86 41 32
Control Delay (s) 9.8 239.6 12.5
Lane LOS A F B
Approach Delay (s) 9.8 239.6 12.5
Approach LOS F B

Intersection Summary
Average Delay 13.2
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

Ex+CP PM
4: Rainbow Glen Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 28 7 25 44 5 5 22 553 92 3 67 31
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 30 8 27 48 5 5 24 601 100 3 73 34
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 736 828 73 759 762 601 107 701
vC1, stage 1 conf vol 79 79 649 649
vC2, stage 2 conf vol 657 749 110 113
vCu, unblocked vol 736 828 73 759 762 601 107 701
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 93 98 97 89 99 99 98 100
cM capacity (veh/h) 420 396 989 432 439 500 1484 896

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 65 59 24 601 100 3 73 34
Volume Left 30 48 24 0 0 3 0 0
Volume Right 27 5 0 0 100 0 0 34
cSH 547 439 1484 1700 1700 896 1700 1700
Volume to Capacity 0.12 0.13 0.02 0.35 0.06 0.00 0.04 0.02
Queue Length 95th (ft) 10 11 1 0 0 0 0 0
Control Delay (s) 12.5 14.5 7.5 0.0 0.0 9.0 0.0 0.0
Lane LOS B B A A
Approach Delay (s) 12.5 14.5 0.2 0.3
Approach LOS B B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 60 0 0 58 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 0 0 63 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 65 128 65
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 65 128 65
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1537 866 999

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 65 0 63 0
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.04 0.00 0.04 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 6.7% ICU Level of Service A
Analysis Period (min) 15

Ex+CP PM
6: SR 76 (Mission Ave) & Mission Rd 5/30/2012
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 710 848 565 70 92 472
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 772 922 614 76 100 513
RTOR Reduction (vph) 0 0 0 53 0 0
Lane Group Flow (vph) 772 922 614 23 100 513
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 22.6 45.8 18.7 18.7 5.9 28.5
Effective Green, g (s) 22.6 45.8 18.7 18.7 5.9 28.5
Actuated g/C Ratio 0.37 0.75 0.31 0.31 0.10 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1278 1406 1090 488 334 1515
v/s Ratio Prot 0.22 c0.49 0.17 0.03 c0.13
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.60 0.66 0.56 0.05 0.30 0.34
Uniform Delay, d1 15.4 3.6 17.6 14.7 25.5 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.1 0.7 0.0 0.5 0.1
Delay (s) 16.2 4.7 18.3 14.8 26.0 10.3
Level of Service B A B B C B
Approach Delay (s) 10.0 17.9 12.8
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 4.5
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 826 341 241 364 0 0 0 0 4 8 928
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1789 1770 1863 1835 1583
Flt Permitted 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1789 1770 1863 1835 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 898 371 262 396 0 0 0 0 4 9 1009
RTOR Reduction (vph) 0 19 0 0 0 0 0 0 0 0 0 286
Lane Group Flow (vph) 0 1250 0 262 396 0 0 0 0 0 13 723
Turn Type Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 7 1
Actuated Green, G (s) 39.6 4.4 48.5 22.5 31.4
Effective Green, g (s) 39.6 4.4 48.5 22.5 31.4
Actuated g/C Ratio 0.50 0.06 0.61 0.28 0.39
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 886 97 1129 516 621
v/s Ratio Prot c0.70 c0.15 0.21 0.01
v/s Ratio Perm c0.46
v/c Ratio 1.41 2.70 0.35 0.03 1.16
Uniform Delay, d1 20.2 37.8 7.9 20.8 24.3
Progression Factor 1.00 0.64 0.00 1.00 1.00
Incremental Delay, d2 191.8 768.1 0.1 0.1 90.6
Delay (s) 212.0 792.4 0.1 20.9 114.9
Level of Service F F A C F
Approach Delay (s) 212.0 315.6 0.0 113.7
Approach LOS F F A F

Intersection Summary
HCM Average Control Delay 201.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Mission Rd & I-15 NB Ramps 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 654 176 0 0 414 8 191 0 194 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1858 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1858 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 711 191 0 0 450 9 208 0 211 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 170 0 0 0
Lane Group Flow (vph) 711 191 0 0 458 0 0 208 41 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 34.5 55.5 16.5 15.5 15.5
Effective Green, g (s) 34.5 55.5 16.5 15.5 15.5
Actuated g/C Ratio 0.43 0.69 0.21 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 763 1292 383 343 307
v/s Ratio Prot c0.40 0.10 c0.25 c0.12
v/s Ratio Perm 0.03
v/c Ratio 0.93 0.15 1.20 0.61 0.13
Uniform Delay, d1 21.6 4.2 31.8 29.5 26.7
Progression Factor 0.14 0.04 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.0 111.1 7.7 0.9
Delay (s) 5.5 0.2 142.9 37.2 27.6
Level of Service A A F D C
Approach Delay (s) 4.4 142.9 32.4 0.0
Approach LOS A F C A

Intersection Summary
HCM Average Control Delay 46.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 362 8 8 4 2 414
Sign Control Free Stop Yield
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 393 9 9 4 2 450
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 275
pX, platoon unblocked
vC, conflicting volume 0 1242 791 796 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 1242 791 796 0
tC, single (s) 4.1 7.1 6.5 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 4.0 4.0 3.3
p0 queue free % 76 88 98 99 59
cM capacity (veh/h) 1623 72 244 242 1085

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 402 13 452
Volume Left 393 9 0
Volume Right 9 0 450
cSH 1623 94 1067
Volume to Capacity 0.24 0.14 0.42
Queue Length 95th (ft) 24 12 54
Control Delay (s) 7.8 49.6 10.8
Lane LOS A E B
Approach Delay (s) 7.8 49.6 10.8
Approach LOS E B

Intersection Summary
Average Delay 10.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
4: Rainbow Glen Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P+CP AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 23 1 148 67 2 5 138 75 34 3 113 9
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 25 1 161 73 2 5 150 82 37 3 123 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 517 548 123 672 521 82 133 118
vC1, stage 1 conf vol 129 129 382 382
vC2, stage 2 conf vol 388 418 291 139
vCu, unblocked vol 517 548 123 672 521 82 133 118
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 95 100 83 82 100 99 90 100
cM capacity (veh/h) 539 504 928 405 510 978 1452 1470

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 187 80 150 82 37 3 123 10
Volume Left 25 73 150 0 0 3 0 0
Volume Right 161 5 0 0 37 0 0 10
cSH 843 424 1452 1700 1700 1470 1700 1700
Volume to Capacity 0.22 0.19 0.10 0.05 0.02 0.00 0.07 0.01
Queue Length 95th (ft) 21 17 9 0 0 0 0 0
Control Delay (s) 10.5 15.5 7.8 0.0 0.0 7.5 0.0 0.0
Lane LOS B C A A
Approach Delay (s) 10.5 15.5 4.3 0.2
Approach LOS B C

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 46 0 125 24 0 126
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 0 136 26 0 137
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 50 348 50
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 50 348 50
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 87
cM capacity (veh/h) 1557 592 1018

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 50 136 26 137
Volume Left 0 136 0 0
Volume Right 0 0 0 137
cSH 1700 1557 1700 1018
Volume to Capacity 0.03 0.09 0.02 0.13
Queue Length 95th (ft) 0 7 0 12
Control Delay (s) 0.0 7.5 0.0 9.1
Lane LOS A A
Approach Delay (s) 0.0 6.3 9.1
Approach LOS A

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 28.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
6: SR 76 (Mission Ave) & Mission Rd 5/30/2012
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Page 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 464 486 681 56 108 614
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 504 528 740 61 117 667
RTOR Reduction (vph) 0 0 0 40 0 0
Lane Group Flow (vph) 504 528 740 21 117 667
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 15.6 38.4 18.3 18.3 5.8 21.4
Effective Green, g (s) 15.6 38.4 18.3 18.3 5.8 21.4
Actuated g/C Ratio 0.29 0.72 0.34 0.34 0.11 0.40
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1007 1345 1217 545 374 1357
v/s Ratio Prot 0.15 0.28 c0.21 0.03 c0.14
v/s Ratio Perm 0.01 0.10
v/c Ratio 0.50 0.39 0.61 0.04 0.31 0.49
Uniform Delay, d1 15.6 2.9 14.5 11.6 21.9 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.9 0.0 0.5 0.3
Delay (s) 16.0 3.1 15.3 11.6 22.3 12.1
Level of Service B A B B C B
Approach Delay (s) 9.4 15.1 13.7
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 0 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 0 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
25: Mission Rd & E Mission Rd 5/30/2012
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 0 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 0 0
Turn Type custom custom Split
Protected Phases 1 1 3 3 4 4
Permitted Phases 4 1
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 0.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.00
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1468 94 204 484 0 0 0 0 3 2 677
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1848 1770 1863 1808 1583
Flt Permitted 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 1848 1770 1863 1808 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1596 102 222 526 0 0 0 0 3 2 736
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 371
Lane Group Flow (vph) 0 1696 0 222 526 0 0 0 0 0 5 365
Turn Type Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 7 1
Actuated Green, G (s) 86.5 4.5 95.5 15.5 24.5
Effective Green, g (s) 86.5 4.5 95.5 15.5 24.5
Actuated g/C Ratio 0.72 0.04 0.80 0.13 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1332 66 1483 234 323
v/s Ratio Prot c0.92 c0.13 0.28 0.00
v/s Ratio Perm c0.23
v/c Ratio 1.27 3.36 0.35 0.02 1.13
Uniform Delay, d1 16.8 57.8 3.5 45.6 47.8
Progression Factor 1.00 1.14 0.29 1.00 1.00
Incremental Delay, d2 129.0 1067.1 0.1 0.2 90.2
Delay (s) 145.7 1132.8 1.1 45.8 137.9
Level of Service F F A D F
Approach Delay (s) 145.7 337.0 0.0 137.3
Approach LOS F F A F

Intersection Summary
HCM Average Control Delay 188.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1025 446 0 0 306 7 382 0 496 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1857 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1857 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1114 485 0 0 333 8 415 0 539 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 419 0 0 0
Lane Group Flow (vph) 1114 485 0 0 340 0 0 415 120 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 72.5 93.5 16.5 17.5 17.5
Effective Green, g (s) 72.5 93.5 16.5 17.5 17.5
Actuated g/C Ratio 0.60 0.78 0.14 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1069 1452 255 258 231
v/s Ratio Prot c0.63 0.26 c0.18 c0.23
v/s Ratio Perm 0.08
v/c Ratio 1.04 0.33 1.33 1.61 0.52
Uniform Delay, d1 23.8 4.0 51.8 51.2 47.4
Progression Factor 0.28 0.44 1.00 1.00 1.00
Incremental Delay, d2 22.2 0.1 174.5 291.2 8.2
Delay (s) 28.9 1.8 226.3 342.4 55.6
Level of Service C A F F E
Approach Delay (s) 20.7 226.3 180.4 0.0
Approach LOS C F F A

Intersection Summary
HCM Average Control Delay 97.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Ex+P+CP PM
3: Mission Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\2. Aspen\Synchro\Ex+P+CP PM.syn Page 3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 932 10 6 7 4 307
Sign Control Free Stop Yield
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1013 11 7 8 4 334
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 275
pX, platoon unblocked
vC, conflicting volume 0 2367 2032 2037 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 2367 2032 2037 0
tC, single (s) 4.1 7.1 6.5 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 4.0 4.0 3.3
p0 queue free % 38 10 65 80 69
cM capacity (veh/h) 1623 7 21 21 1085

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 1024 14 338
Volume Left 1013 7 0
Volume Right 11 0 334
cSH 1623 11 661
Volume to Capacity 0.62 1.25 0.51
Queue Length 95th (ft) 117 62 73
Control Delay (s) 10.8 806.8 16.0
Lane LOS B F C
Approach Delay (s) 10.8 806.8 16.0
Approach LOS F C

Intersection Summary
Average Delay 20.2
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15

Ex+P+CP PM
4: Rainbow Glen Rd & Old Hwy 395 5/30/2012

Aspen Road Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\2. Aspen\Synchro\Ex+P+CP PM.syn Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 7 147 44 5 5 143 553 92 3 67 33
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 8 160 48 5 5 155 601 100 3 73 36
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 999 1091 73 1155 1027 601 109 701
vC1, stage 1 conf vol 79 79 912 912
vC2, stage 2 conf vol 920 1012 243 115
vCu, unblocked vol 999 1091 73 1155 1027 601 109 701
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 88 97 84 82 98 99 90 100
cM capacity (veh/h) 272 272 989 266 303 500 1482 896

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 200 59 155 601 100 3 73 36
Volume Left 33 48 155 0 0 3 0 0
Volume Right 160 5 0 0 100 0 0 36
cSH 646 281 1482 1700 1700 896 1700 1700
Volume to Capacity 0.31 0.21 0.10 0.35 0.06 0.00 0.04 0.02
Queue Length 95th (ft) 33 19 9 0 0 0 0 0
Control Delay (s) 13.0 21.2 7.7 0.0 0.0 9.0 0.0 0.0
Lane LOS B C A A
Approach Delay (s) 13.0 21.2 1.4 0.3
Approach LOS B C

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15



Ex+P+CP PM
5: Rainbow Glen Rd & Project Access 5/30/2012

Aspen Road Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 60 0 123 58 0 124
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 0 134 63 0 135
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 65 396 65
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 65 396 65
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 87
cM capacity (veh/h) 1537 556 999

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 65 134 63 135
Volume Left 0 134 0 0
Volume Right 0 0 0 135
cSH 1700 1537 1700 999
Volume to Capacity 0.04 0.09 0.04 0.13
Queue Length 95th (ft) 0 7 0 12
Control Delay (s) 0.0 7.6 0.0 9.2
Lane LOS A A
Approach Delay (s) 0.0 5.1 9.2
Approach LOS A

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15

Ex+P+CP PM
6: SR 76 (Mission Ave) & Mission Rd 5/30/2012

Aspen Road Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\2. Aspen\Synchro\Ex+P+CP PM.syn Page 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 710 848 565 70 92 472
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 772 922 614 76 100 513
RTOR Reduction (vph) 0 0 0 53 0 0
Lane Group Flow (vph) 772 922 614 23 100 513
Turn Type Prot Perm pm+ov
Protected Phases 7 4 8 6 7
Permitted Phases 8 6
Actuated Green, G (s) 22.6 45.8 18.7 18.7 5.9 28.5
Effective Green, g (s) 22.6 45.8 18.7 18.7 5.9 28.5
Actuated g/C Ratio 0.37 0.75 0.31 0.31 0.10 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1278 1406 1090 488 334 1515
v/s Ratio Prot 0.22 c0.49 0.17 0.03 c0.13
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.60 0.66 0.56 0.05 0.30 0.34
Uniform Delay, d1 15.4 3.6 17.6 14.7 25.5 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.1 0.7 0.0 0.5 0.1
Delay (s) 16.2 4.7 18.3 14.8 26.0 10.3
Level of Service B A B B C B
Approach Delay (s) 10.0 17.9 12.8
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 4.5
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
1: Mission Rd & I-15 SB Ramps 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P AM Mitigated Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 584 264 185 236 0 0 0 0 3 8 838
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1840 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.99 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1840 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 635 287 201 257 0 0 0 0 3 9 911
RTOR Reduction (vph) 0 0 167 0 0 0 0 0 0 0 0 341
Lane Group Flow (vph) 0 635 120 201 257 0 0 0 0 0 12 570
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 2 7 1
Actuated Green, G (s) 33.5 33.5 11.5 49.5 21.5 37.5
Effective Green, g (s) 33.5 33.5 11.5 49.5 21.5 37.5
Actuated g/C Ratio 0.42 0.42 0.14 0.62 0.27 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 780 663 254 1153 495 742
v/s Ratio Prot c0.34 0.11 0.14 0.01
v/s Ratio Perm 0.08 c0.36
v/c Ratio 0.81 0.18 0.79 0.22 0.02 0.77
Uniform Delay, d1 20.5 14.6 33.1 6.7 21.5 17.6
Progression Factor 1.00 1.00 0.76 0.11 1.00 1.00
Incremental Delay, d2 9.1 0.6 12.4 0.4 0.1 4.8
Delay (s) 29.6 15.2 37.5 1.1 21.6 22.4
Level of Service C B D A C C
Approach Delay (s) 25.1 17.1 0.0 22.4
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Mission Rd & I-15 SB Ramps 5/30/2012

Aspen Road Alternative  3/21/2012 Ex+P PM Mitigated Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1304 89 168 298 0 0 0 0 1 2 514
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1832 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1832 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1417 97 183 324 0 0 0 0 1 2 559
RTOR Reduction (vph) 0 0 18 0 0 0 0 0 0 0 0 429
Lane Group Flow (vph) 0 1417 79 183 324 0 0 0 0 0 3 130
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 2 7 1
Actuated Green, G (s) 106.1 106.1 14.9 125.5 15.5 34.9
Effective Green, g (s) 106.1 106.1 14.9 125.5 15.5 34.9
Actuated g/C Ratio 0.71 0.71 0.10 0.84 0.10 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1318 1120 176 1559 189 368
v/s Ratio Prot c0.76 c0.10 0.17 0.00
v/s Ratio Perm 0.05 c0.08
v/c Ratio 1.08 0.07 1.04 0.21 0.02 0.35
Uniform Delay, d1 22.0 6.8 67.5 2.4 60.4 48.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 47.7 0.1 78.7 0.3 0.2 0.6
Delay (s) 69.6 6.9 146.3 2.7 60.6 48.7
Level of Service E A F A E D
Approach Delay (s) 65.6 54.5 0.0 48.8
Approach LOS E D A D

Intersection Summary
HCM Average Control Delay 59.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: Mission Rd & I-15 SB Ramps 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P+CP AM Mitigated Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 826 341 241 364 0 0 0 0 4 8 928
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1835 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (perm) 3539 1583 1770 1863 1835 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 898 371 262 396 0 0 0 0 4 9 1009
RTOR Reduction (vph) 0 0 177 0 0 0 0 0 0 0 0 169
Lane Group Flow (vph) 0 898 194 262 396 0 0 0 0 0 13 840
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 2 7 1
Actuated Green, G (s) 23.5 23.5 14.5 42.5 28.5 47.5
Effective Green, g (s) 23.5 23.5 14.5 42.5 28.5 47.5
Actuated g/C Ratio 0.29 0.29 0.18 0.53 0.36 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1040 465 321 990 654 940
v/s Ratio Prot c0.25 0.15 0.21 0.01
v/s Ratio Perm 0.12 c0.53
v/c Ratio 0.86 0.42 0.82 0.40 0.02 0.89
Uniform Delay, d1 26.7 22.7 31.5 11.2 16.7 14.1
Progression Factor 1.00 1.00 0.80 0.34 1.00 1.00
Incremental Delay, d2 9.5 2.8 11.5 0.9 0.1 10.8
Delay (s) 36.2 25.5 36.8 4.7 16.8 24.8
Level of Service D C D A B C
Approach Delay (s) 33.1 17.5 0.0 24.7
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 26.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Mission Rd & I-15 NB Ramps 5/30/2012

Aspen Road Alternative  3/26/2012 Ex+P+CP AM Mitigated Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 654 176 0 0 414 8 191 0 194 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 1858 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 1858 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 711 191 0 0 450 9 208 0 211 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 170 0 0 0
Lane Group Flow (vph) 711 191 0 0 458 0 0 208 41 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 21.5 55.5 29.5 15.5 15.5
Effective Green, g (s) 21.5 55.5 29.5 15.5 15.5
Actuated g/C Ratio 0.27 0.69 0.37 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 923 1292 685 343 307
v/s Ratio Prot c0.21 0.10 c0.25 c0.12
v/s Ratio Perm 0.03
v/c Ratio 0.77 0.15 0.67 0.61 0.13
Uniform Delay, d1 27.0 4.2 21.2 29.5 26.7
Progression Factor 0.04 0.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.1 5.1 7.7 0.9
Delay (s) 3.2 0.1 26.3 37.2 27.6
Level of Service A A C D C
Approach Delay (s) 2.5 26.3 32.4 0.0
Approach LOS A C C A

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Ex+P+CP PM Mitigated
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1468 94 204 484 0 0 0 0 3 2 677
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 3539 1583 1770 1863 1808 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (perm) 3539 1583 1770 1863 1808 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1596 102 222 526 0 0 0 0 3 2 736
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 0 0 0 249
Lane Group Flow (vph) 0 1596 75 222 526 0 0 0 0 0 5 487
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 7 7
Permitted Phases 2 7 1
Actuated Green, G (s) 39.5 39.5 11.5 55.5 15.5 31.5
Effective Green, g (s) 39.5 39.5 11.5 55.5 15.5 31.5
Actuated g/C Ratio 0.49 0.49 0.14 0.69 0.19 0.39
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1747 782 254 1292 350 623
v/s Ratio Prot c0.45 0.13 0.28 0.00
v/s Ratio Perm 0.05 c0.31
v/c Ratio 0.91 0.10 0.87 0.41 0.01 0.78
Uniform Delay, d1 18.7 10.8 33.5 5.2 26.1 21.2
Progression Factor 1.00 1.00 0.85 0.00 1.00 1.00
Incremental Delay, d2 8.9 0.2 14.0 0.4 0.1 6.4
Delay (s) 27.5 11.0 42.4 0.4 26.1 27.6
Level of Service C B D A C C
Approach Delay (s) 26.6 12.9 0.0 27.6
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Ex+P+CP PM Mitigated
2: Mission Rd & I-15 NB Ramps 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1025 446 0 0 306 7 382 0 496 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 1857 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 1857 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1114 485 0 0 333 8 415 0 539 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 290 0 0 0
Lane Group Flow (vph) 1114 485 0 0 340 0 0 415 249 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 28.5 49.5 16.5 21.5 21.5
Effective Green, g (s) 28.5 49.5 16.5 21.5 21.5
Actuated g/C Ratio 0.36 0.62 0.21 0.27 0.27
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1223 1153 383 476 425
v/s Ratio Prot c0.32 0.26 c0.18 c0.23
v/s Ratio Perm 0.16
v/c Ratio 0.91 0.42 0.89 0.87 0.59
Uniform Delay, d1 24.5 7.9 30.9 27.9 25.4
Progression Factor 0.24 0.02 1.00 1.00 1.00
Incremental Delay, d2 4.6 0.4 25.0 19.3 5.8
Delay (s) 10.5 0.6 55.8 47.2 31.2
Level of Service B A E D C
Approach Delay (s) 7.5 55.8 38.2 0.0
Approach LOS A E D A

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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i

EXECUTIVE SUMMARY 
Linscott, Law & Greenspan, Engineers (LLG) has been retained to assess the traffic impacts 
associated with the proposed Gregory Canyon Landfill project. In 2007, the Revised Final 
Environmental Impact Report (RFEIR) for the Gregory Canyon Landfill project was certified by the 
County of San Diego. However, since that time, it has been required that the project be evaluated 
pursuant to the Department of Environmental Health National Environmental Policy Act (NEPA) in 
an Environmental Impact Statement (EIS). LLG has prepared an updated traffic study which is 
intended to support the EIS being prepared by PCR Services Corporation (PCR) in coordination with 
the United States Army Corps of Engineers (USACE) as the federal lead agency.  

As required by NEPA, the EIS addresses a range of alternatives to be evaluated for traffic impacts.  . 
Of the six sites identified for the alternatives analysis, the Applicant’s Proposed Alternative and five 
off-site alternatives, this report analyzes the Gopher Canyon off-site alternative. The Gopher Canyon 
site is located immediately west of I-15, north of Deer Springs Road. The site is approximately five 
miles northeast of the City of Vista and eight miles south of the Gregory Canyon site. 

For the purpose of this traffic analysis, each of the off-site alternatives assumes the same landfill 
characteristics as that of the Applicant’s Proposed Alternative, unless otherwise noted. The traffic 
study for the Applicant’s Proposed Alternative provides a discussion on passenger car-equivalent 
(PCE) factors used in the trip generation assumptions to account for the effect of trucks trips being 
the primary trip generator of the landfill. As discussed in that report, the validity of the 1.5 PCE 
factor, originally calculated in the Darnell & Associates 2007 traffic study, was confirmed for use in 
the analysis of the Gregory Canyon site based upon updated data inputs such as speed (mph), grade 
(%) and the proportion of trucks and buses on the roadway. This information was compared to a 
table provided in the Highway Capacity Manual (HCM) and the rate of 1.5 PCE was determined to 
continue to be valid for use in the Applicant’s Proposed Alternative analysis.   

For this alternative, a PCE factor of 3.0 was calculated for use in the analysis based on the 
characteristics of the primary access route along Gopher Canyon Road. The average grade along 
Gopher Canyon Road is higher than the average grade for SR-76 (Gregory Canyon Landfill), 
resulting in an increase in the PCE rate from 1.5 to 3.0. The maximum number of trips generated by 
this off-site alternative is therefore calculated to be 4,102 average daily trips (ADT), which accounts 
for truck trips converted into PCE. The Gregory Canyon Landfill project generates 2,083 ADT, 
almost half the number of landfill-related trips. The effects of this increase in trip generation are 
analyzed in this report. 

This report analyzes the study area road network under existing, existing + off-site alternative, 
existing + cumulative projects, existing + off-site alternative + cumulative projects, and buildout 
with and without off-site alternative conditions.   
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EXECUTIVE SUMMARY (CONTINUED) 
The analysis criteria used to evaluate potential significant impacts were based on the County of San 
Diego’s Guidelines for Determining Significance, February 19, 2010 and the Caltrans’ Guide for the 
Preparation of Traffic Impact Studies, December 2002. The County’s guidelines are used by County 
staff in their review of discretionary projects and environmental documents pursuant to the 
California Environmental Quality Act (CEQA). These Guidelines present a range of quantitative, 
qualitative, and performance levels for particular environmental effects. Caltrans is the State agency 
responsible for planning, constructing, and maintaining the State highway network. Objectives for 
the preparation of the Caltrans’ guide include providing consistency and uniformity in the 
identification of traffic impacts generated by local land use proposals.  Therefore, for purposes of 
conducting this NEPA analysis for the Gopher Canyon off-site alternative, the criteria taken from 
these sources was deemed appropriate for assessing the alternative’s environmental effects on the 
surrounding area. 

Based on the above mentioned criteria, nine (9) significant direct traffic impact and ten (10) 
significant near-term cumulative impacts were calculated as a result of the Gopher Canyon off-site 
alternative.  No significant buildout cumulative impacts were calculated. Mitigation is recommended 
for the direct impacts. The improvements proposed in this report for the direct impacts are calculated 
to mitigate these impacts to a level below significance.  The cumulative impacts are mitigated to 
below a level of significance with the improvements identified as part of the County of San Diego 
Traffic Impact Fee (TIF) Program, January 2008 and/or the Caltrans SR 76 Project funded through 
TransNet.  Therefore, payment of the TIF would be required at issuance of building permits.  
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TRAFFIC IMPACT ANALYSIS 
GREGORY CANYON LANDFILL 

GOPHER CANYON OFF-SITE ALTERNATIVE 
County of San Diego, California 

May 29, 2012 
 
 

1.0 INTRODUCTION 
1.1 Purpose of the Report 
The following traffic study has been prepared, as required by the NEPA process for the Gregory 
Canyon Landfill EIS to determine and evaluate the traffic impacts on the local circulation system 
due to the Gopher Canyon alternative (termed the “off-site alternative”), one of the five off-site 
alternatives to the Applicant’s Proposed Alternative. The Gopher Canyon landfill alternative site is 
located west of I-15, south of Gopher Canyon Road, east of East Vista Way, and north of Deer 
Springs Road in the County of San Diego.  This traffic study analyzes the circulation network in the 
landfill vicinity to determine potential impacts related to the traffic generated by the off-site 
alternative.  

Included in this traffic study are the following: 

 Off-Site Alternative Description 

 Study Area & Existing Conditions Discussion 

 Analysis Approach and Methodology 

 Significance Criteria 

 Existing Conditions Analysis 

 Trip Generation/Distribution/Assignment 

 Existing + Off-Site Alternative Analysis  

 Cumulative Projects Discussion 

 Near-Term Conditions Analysis 

 Buildout Conditions Discussion 

 Buildout Conditions Analysis 

 Access Discussion  

 Significance of Impacts and Mitigation Measures 

 

Figure 1–1 shows the vicinity map. Figure 1–2 shows a more detailed off-site alternative area map. 
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Off-Site Alternative Area Map
Gopher Canyon Off-Site Alternative

Figure 1-2N:\1977\GIS
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2.0 OFF-SITE ALTERNATIVE LOCATION, DESCRIPTION & PLANNING REQUIREMENTS 
2.1 Off-Site Alternative Location 
The off-site alternative is located west of I-15 near the Gopher Canyon Road exit, approximately 
three miles northeast of the City of Vista, and nine miles southwest of the Applicant’s Proposed 
Alternative, Gregory Canyon. The Gopher Canyon site was identified as a feasible landfill site by 
BRG (1992). The historical site area for the Gopher Canyon site is 227.4 acres, with a larger 
conceptual site boundary of approximately 473.5 acres evaluated as part of the current study.  

2.2 Off-Site Alternative Description 
The Gopher Canyon Road site would be approximately 474 acres in size and would be comprised of 
numerous parcels held in private ownership.  The site is generally undeveloped with a few existing 
residences and a water storage tank located on the western portion of the site.  The Panoramic 
Estates, a gated residential subdivision with 35 lots (four acres plus in size), has been approved on 
the remainder of the site.  Infrastructure, including roads (Panoramic Drive, Panoramic Way, and 
Panoramic Place), sidewalks, and curbs have been completed for the subdivision.  Construction of a 
landfill would preclude development of the residential lots and require removal of the roads and 
limited improvements on the site.  Several dirt roadways traverse the site.  A small portion of the 
eastern side of the site contains National Quarries, which is a quarry and a processing plant for 
granite.  No known utilities or utility easements transect the site. 

The Gopher Canyon Road site is located in a rural area.  The area is generally characterized by 
agricultural and large-lot rural residential development.  In addition, the area has other land uses 
including quarries, day spas/resorts, and regional utility infrastructure for communications and water 
treatment.  More specifically, the Vista Valley Country Club is located immediately to the east of the 
site.  The Country Club includes a private golf course which abuts the site and residences located 
further east.  Residences are also located immediately to the west of the site at a higher elevation 
than the property.  National Quarries is located immediately southeast of the site.  The quarry and 
processing plant have a Major Use Permit through the County which expires in 2026.  A second 
quarry is located further from the site on the western slopes of the Merriam Mountains, near Twin 
Oaks Valley Road.  The Cal-a-Vie Health Spa is located northwest of the site.  Land to the east and 
northeast of the Gopher Canyon Road alternative site is in agricultural use.   

The site is planned to contain about 23.1 million tons of refuse with an operating life of 
approximately 23 years. The features included in the landfill are: a lined landfill, access roads, a 
scale area, a recyclable goods collection center, a facilities and operation area, borrow/stockpile 
areas, a leachate collection and removal system including storage tanks, surface water control 
facilities, including desilting basins, a water treatment plant, a visitors’ center, an administration 
building, a maintenance office, a shop and yard, a fueling station/storage area, water tanks, water 
supply wells; groundwater monitoring wells, a landfill gas collection and recovery system, and a 
groundwater subdrain collection system.   
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Access to the site from the east is proposed from I-15 via the Gopher Canyon Road exit, west on 
Gopher Canyon Road, and south on the landfill access road, a new road along the west side of the 
Vista Valley Country Club golf course. From the west, access would be oriented to/from East Vista 
Way to eastbound Gopher Canyon Road, and south of the new access road. The new road from 
Gopher Canyon Road would conceptually diverge to either enter the landfill or to access the 
desilting basin and landfill support facilities. On-site access roads would be required around the 
perimeter of the site and would likely be surfaced with gravel. Switchback-type roads would likely 
be required in a few localized areas of steep grades around the landfill perimeter. 

Figure 2–1 illustrates the conceptual site plan. 
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3.0 EXISTING CONDITIONS 
3.1 Study Area 
LLG conducted a field review of the area surrounding the off-site alternative. Based on these 
observations and the forecasted distribution of landfill trips, the following intersections and segments 
are included in the study area and are listed below.  

Intersections 
1. E. Vista Way / SR-76 (Mission Avenue) (signalized) 

2. E. Vista Way / Gopher Canyon Road (signalized) 

3. Gopher Canyon Road / Access (unsignalized) 

4. Gopher Canyon Road / Vista Valley Drive (unsignalized) 

5. Gopher Canyon Road / Twin Oaks Valley Road (unsignalized) 

6. Gopher Canyon Road / I-15 Southbound Ramps (unsignalized) 

7. Gopher Canyon Road / I-15 Northbound Ramps (unsignalized) 

Street Segments 

Gopher Canyon Road 

1. E. Vista Way to the Access 

2. Access to Vista Valley Drive 

3. Vista Valley Drive to Twin Oaks Valley Road 

4. Twin Oaks Valley Road to the I-15 Southbound Ramps 

Freeway Segments 

Interstate 15 

1. North of Gopher Canyon Road 

2. South of Gopher Canyon Road 

 

3.2 Existing Transportation Conditions 
The following is a description of the nearby roadway network: 

Interstate 15 in the vicinity of the landfill is classified as a Freeway on the County of San Diego 
General Plan Update (GPU), Mobility Element, October 2010. Within the study area, I-15 is 
constructed as an eight lane divided freeway with a center divider. The posted speed limit is 70 mph 
along I-15 in the vicinity of the off-site alternative. 

Gopher Canyon Road from East Vista Way to the I-15 Ramps is classified as a 4.1B Major Road 
with intermittent turn lanes on the GPU Mobility Element, October 2010. It is currently built as a 
two-lane undivided roadway from East Vista Way to Old Highway 395 except where additional 
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auxiliary lanes are provided to serve the I-15 interchange. The posted speed limit on Gopher Canyon 
Road ranges from 45 to 55 mph within the vicinity of the off-site alternative.  

East Vista Way from SR-76 (Mission Avenue) to the City of Vista jurisdictional boundary is 
classified as a 4.1B Major Road with intermittent turn lanes on the GPU Mobility Element, October 
2010. . It is currently built as a two-lane roadway with a two-way intermittent turn lane for its entire 
length through the County. The posted speed limit on East Vista Way is 50 mph within the vicinity 
of the off-site alternative. 

It should be noted that SR-76 is currently undergoing construction to widen the roadway from two to 
four lanes as part of the SR-76 Corridor Project, funded through TransNet. The SR-76 East Segment 
was completed in 1999 and the SR-76 Middle Segment between Melrose Drive to Mission Road 
began construction in January 2010 with an estimated completion date of September 2012.  The East 
Segment is proposed to complete the link between I-5 and I-15 by extending the widening and 
realignment improvements from South Mission Road to I-15. Planned completion of this project is 
anticipated in 2015. 

Figure 3–1 depicts the existing traffic conditions and the study area intersections and segments 
graphically. 

3.3 Existing Traffic Volumes 
Weekday AM/PM peak hour intersection turning movement and bi-directional 24-hour daily traffic 
counts were conducted in March 2012 when schools were in session. The peak hour counts were 
conducted between the hours of 7:00-9:00 AM and 4:00-6:00 PM. Freeway volumes on I-15 were 
taken from Caltrans 2010 data.  

Table 3–1 is a summary of the average daily traffic volumes (ADT) collected in March 2012 along 
study area street segments.  Appendix A contains the traffic volume data sheets. 

TABLE 3–1 
EXISTING TRAFFIC VOLUMES 

Street Segment ADT a 

Gopher Canyon Road  

1. E. Vista Way to the Access 14,440 

2. Access to Vista Valley Drive 14,440 

3. Vista Valley Drive to Twin Oaks Valley Road 15,900 

4. Twin Oaks Valley Road to the I-15 Southbound Ramps 14,030 

Footnotes: 
a. ADT = Average Daily Traffic Volumes collected March 2012.

Figure 3–2 depicts the existing peak hour intersection turning movement and 24-hour segment 
volumes at the study area locations.   
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4.0 ANALYSIS APPROACH AND METHODOLOGY 
4.1 Analysis Approach 
This traffic analysis assesses the study area locations within the vicinity of the off-site alternative. 
All landfill description parameters set forth in the Applicant’s Proposed Alternative site traffic study 
are assumed in this alternative analysis. This includes landfill hours of operations and trip generation 
assumptions, except where noted. 

The hours of landfill operations for the off-site alternative continue to be set between 7:00 AM and 
6:00 PM Monday through Friday and between 8:00 AM and 5:00 PM on Saturdays.  In order to 
analyze the operations of study area intersections, the typical weekday 7:00-9:00 AM and 4:00-
6:00 PM peak commuter hours were selected. In addition, an analysis of weekday daily capacity 
operations of study area street segments was conducted.  Freeway segments along I-15 were studied 
both north and south of Gopher Canyon Road on a peak hour basis using Caltrans criteria. The 
methodology applied in each of these analyses is discussed in Section 4.2. 

Table 4–1 shows the analyses performed for each of the scenarios to determine the potential impacts 
to the road network. 

TABLE 4–1 
ANALYSIS SCENARIOS 

Scenario Analysis Performed 

 Existing 

 Existing + Off-Site Alternative  

 Existing + Cumulative Projects 

 Existing + Off-Site Alternative + Cumulative Projects 

AM/PM Peak Hour Intersection Analysis 

Daily Street Segment Analysis 

Freeway Segment Analysis 

 Buildout Without Off-Site Alternative 

 Buildout With Off-Site Alternative 
Daily Street Segment Analysis 
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4.2 Methodology 
Level of service (LOS) is the term used to denote the different operating conditions which occur on a 
given roadway segment under various traffic volume loads. It is a qualitative measure used to 
describe a quantitative analysis taking into account factors such as roadway geometries, signal 
phasing, speed, travel delay, freedom to maneuver, and safety. LOS provides an index to the 
operational qualities of a roadway segment or an intersection. LOS designations range from A to F, 
with LOS A representing the best operating conditions and LOS F representing the worst operating 
conditions. LOS designation is reported differently for signalized intersections, unsignalized 
intersections, and roadway segments. 

4.2.1 Intersections 
Signalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay was determined utilizing the methodology found in Chapter 18 of the 2010 Highway Capacity 
Manual (HCM), with the assistance of the Synchro (version 7.0) computer software. The delay 
values (represented in seconds) were qualified with a corresponding intersection LOS. Signalized 
intersection calculation worksheets and a more detailed explanation of the methodology are included 
in Appendix B. 

Unsignalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay and LOS were determined based upon the procedures found in Chapters 19 and 20 of the 
HCM, with the assistance of the Synchro (version 7.0) computer software. Unsignalized intersection 
calculation worksheets and a more detailed explanation of the methodology are included in 
Appendix B. 

4.2.2 Street Segments 
For purposes of this NEPA analysis, street segment analysis is based upon the comparison of 
average daily traffic volumes (ADTs) to the County of San Diego’s Roadway Classification, Level of 
Service, and ADT Table for County roadways. This table provides segment capacities for different 
street classifications, based on traffic volumes and roadway characteristics. The County of San 
Diego capacity table is included in Appendix C.  Section 5.0 of this report discusses the basis for 
applying the County of San Diego analysis methodology to this NEPA analysis in greater detail. 

4.2.3 Freeway Segments 
Freeway segments were analyzed during the AM and PM peak hours based on the methodologies as 
outlined in the SANTEC/ITE Guidelines developed by Caltrans. The freeway segments LOS is 
based on a Volume to Capacity (V/C) method. Page 5 of Caltrans’ Guide for the Preparation of 
Traffic Impact Studies, December 2002 documents a maximum service flow rate of 2,350 passenger 
cars per hour per lane. The freeway LOS operations are summarized below in Table 4–2.  
Section 5.0 of this report discusses the basis for applying the Caltrans’ analysis methodology to this 
NEPA analysis in greater detail. 
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TABLE 4–2 
FREEWAY SEGMENT LEVELS OF SERVICE 

LOS V/C 
A <0.41 

B 0.62 

C 0.8 

D 0.92 

E 1.00 

F(0) 1.25 

F(1) 1.35 

F(2) 1.45 
F(3) >1.46 

LOS = Level of Service 
V/C = Volume/Capacity 
Source: SANTEC/ITE Guidelines, March 2000 (based on Caltrans)

 

4.3 Congestion Management Program 
The Congestion Management Program (CMP), adopted on November 22, 1991, is intended to link 
land use, transportation and air quality through level of service performance. Section 5.0 of this 
report discusses the basis for applying the County of San Diego analysis methodology to this NEPA 
analysis in greater detail, which includes the application of the CMP. The CMP requires an 
Enhanced CEQA Review for projects that are expected to generate more than 2,400 ADT or more 
than 200 peak hour trips. As the landfill trip generation exceeds the CMP thresholds, a CMP analysis 
is triggered.  

In 1993, the Institute of Transportation Engineers California Border Section and the San Diego 
Region Traffic Engineer’s Council established a set of guidelines to be used in the preparation of 
traffic impact studies that are subject to the Enhanced CEQA review process. These guidelines were 
updated in January 2008. This published document is titled 2008 Congestion Management Program 
Update. The guidelines require that a project study area be established as follows: 

 All streets and intersections on CMP arterials where the project will add 50 or more peak 
hour trips in either direction. 

 Mainline freeway locations where the project will add 150 or more peak hour trips in 
either direction. 

 

Based on the CMP guidelines, a peak hour analysis of I-15 north and south of Gopher Canyon Road 
is provided. I-15 is analyzed under all scenarios and the results are provided later in this report. 
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5.0 SIGNIFICANCE CRITERIA 
The following criteria were utilized to evaluate potential significant impacts, based on the County of 
San Diego’s Guidelines for Determining Significance, February 19, 2010 and the Caltrans’ Guide for 
the Preparation of Traffic Impact Studies, December 2002. Additional references are taken from the 
San Diego Traffic Engineers Council (SANTEC) and Institute of Transportation Engineers (ITE) 
Guidelines for Traffic Impact Studies in the San Diego Region, March 2000 which is approved for 
use in measuring levels of significance in the County of San Diego. The County’s guidelines are 
used by County staff in their review of discretionary projects and environmental documents pursuant 
to the California Environmental Quality Act (CEQA). These Guidelines present a range of 
quantitative, qualitative, and performance levels for particular environmental effects. Caltrans is the 
State agency responsible for planning, constructing, and maintaining the State highway network. 
Objectives for the preparation of the Caltrans’ guide include providing consistency and uniformity in 
the identification of traffic impacts generated by local land use proposals.  Therefore, for purposes of 
conducting this NEPA analysis for the Gopher Canyon off-site alternative, the criteria taken from 
these sources was deemed appropriate for assessing the alternative’s environmental effects on the 
surrounding area.  The guidelines presented in this report are taken verbatim from the source 
documents and therefore, references to CEQA are not applicable.  However, the thresholds provided 
were used to evaluate significant impacts which may occur due to the proposed off-site alternative. 

5.1 County of San Diego 
5.1.1 Intersections 
This section provides guidance for evaluating adverse environmental effects a project may have on 
signalized and unsignalized intersections. Table 5–1 summarizes significant project impacts for 
signalized and unsignalized intersections. 

TABLE 5–1 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON INTERSECTIONS 

ALLOWABLE INCREASES ON CONGESTED INTERSECTIONS 
Level of service Signalized Unsignalized 

LOS E Delay of 2 seconds or less 
20 or less peak hour trips on a critical 

movement 

LOS F 
Either a Delay of 1 second, or 5 peak 

hour trips or less on a critical movement 
5 or less peak hour trips on a critical 

movement 

Source: Table 2 Measures of Significant Project Impacts to Congestion on Intersections: Allowable Increases on Congested 
Intersections, County of San Diego Guidelines for Determining Significance, February 19, 2010. 
General Notes: 
1. A critical movement is an intersection movement (right-turn, left-turn, through-movement) that experiences excessive queues, 

which typically operate at LOS F. 
2. By adding proposed project trips to all other trips from a list of projects, these same tables are used to determine if total 

cumulative impacts are significant. If cumulative impacts are found to be significant, each project is responsible for mitigating 
its share of the cumulative impact. 

3. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not 
trigger an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

4. For determining significance at signalized intersections with LOS F conditions, the analysis must evaluate both the delay and the 
number of trips on a critical movement, exceedance of either criteria result in a significant impact. 
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Signalized Intersections—Traffic volume increases from public or private projects that result in one 
or more of the following criteria will have a significant traffic volume or LOS traffic impact on a 
signalized intersection: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a signalized intersection currently operating at LOS E or LOS F, 
or will cause a signalized intersection to operate at a LOS E or LOS F as identified in 
Table 5–1 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 

 

Unsignalized Intersections—The operating parameters and conditions for unsignalized intersections 
differ dramatically from those of signalized intersections. Very small volume increases on one leg or 
turn and/or through movement of an unsignalized intersection can substantially affect the calculated 
delay for the entire intersection. Significance criteria for unsignalized intersections are based upon a 
minimum number of trips added to a critical movement at an unsignalized intersection. 

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic impact on an unsignalized intersection as listed in Table 5–1 
and described as text below: 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection, and cause an 
unsignalized intersection to operate below LOS D, or 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection currently 
operating at LOS E, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection, and cause the 
unsignalized intersection to operate at LOS F, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection currently operating 
at LOS F, or 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 

 

5.1.2 Street Segments 
Pursuant to the County’s General Plan Public Facilities Element (PFE), new development must 
provide improvements or other measures to mitigate traffic impacts to avoid: 

a. Reduction in LOS below "C" for on-site Circulation Element roads; 
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b. Reduction in LOS below "D" for off-site and on-site abutting Circulation Element roads; and 

c. "Significantly impacting congestion" on roads that operate at LOS "E" or "F". If impacts 
cannot be mitigated, the project cannot be approved unless a statement of overriding findings 
is made pursuant to the State CEQA Guidelines. The PFE, however, does not include specific 
guidelines for determining the amount of additional traffic that would “significantly impact 
congestion" on such roads. 

The County has created the following guidelines to evaluate likely traffic impacts of a proposed 
project for road segments and intersections serving that project site, for purposes of determining 
whether the development would "significantly impact congestion" on the referenced LOS E and F 
roads. The guidelines are summarized in Table 5–2. The thresholds in Table 5–2 are based upon 
average operating conditions on County roadways. It should be noted that these thresholds only 
establish general guidelines, and that the specific project location must be taken into account in 
conducting an analysis of traffic impact from new development. 

TABLE 5–2 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON 

CIRCULATION ELEMENT ROAD SEGMENTS 
ALLOWABLE INCREASES ON CONGESTED ROAD SEGMENTS 

Level of Service Two-Lane Road Four-Lane Road Six-Lane Road 

LOS E 200 ADT 400 ADT 600 ADT 

LOS F 100 ADT 200 ADT 300 ADT 

Source: Table 1 Measures of Significant Project Impacts to Congestion on Circulation Element Road Segments: Allowable Increases 
on Congested Road Segments, County of San Diego Guidelines for Determining Significance, February 19, 2010. 

General Notes: 
1. By adding proposed project trips to all other trips from a list of projects, this same table must be used to determine if total 

cumulative impacts are significant. If cumulative impacts are found to be significant, each project that contributes additional trips 
must mitigate a share of the cumulative impacts. 

2. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not trigger 
an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

On-site Circulation Element Roads—PFE, Transportation, Policy 1.1 states that “new development 
shall provide needed roadway expansion and improvements on-site to meet demand created by the 
development, and to maintain LOS C on Circulation Element Roads during peak traffic hours”. 
Pursuant to this policy, a significant traffic impact would result if: 

 The additional or redistributed ADT generated by the proposed land development project 
will cause on-site Circulation Element Roads to operate below LOS C during peak traffic 
hours except within the Otay Ranch and Harmony Grove Village plans as specified in the 
PFE, Implementation Measure 1.1.2. 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

Gopher Canyon Alternative 

N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Report\3rd Submittal\Gopher Canyon Traffic Study.docx 

17

Off-Site Circulation Element Roads—PFE, Transportation, Policy 1.1 also addresses offsite 
Circulation Element roads. It states that “new development shall provide off-site improvements 
designed to contribute to the overall achievement of LOS D on Circulation Element Roads.” 
Implementation Measure 1.1.3 addressed projects that would significantly impact congestion on 
roads operating at LOS E or F. It states, “new development that would significantly impact 
congestion on roads operating at LOS E or F, either currently or as a result of the project, will be 
denied unless improvements are scheduled to attain a LOS to D or better or appropriate mitigation is 
provided.” In circumstances in which appropriate mitigation is not feasible, the project can only be 
approved if “a specific statement of overriding findings is made pursuant to” the State CEQA 
Guidelines. The following significance guidelines define a method for evaluating whether or not 
increased traffic volumes generated or redistributed from a proposed project will “significantly 
impact congestion” on County roads, operating at LOS E or F, either currently or as a result of the 
project.  

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic volume or LOS impact on a road segment: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a Circulation Element Road or State Highway currently operating 
at LOS E or LOS F, or will cause a Circulation Element Road or State Highway to 
operate at a LOS E or LOS F as a result of the proposed project as identified in  
Table 5–2, or  

 The additional or redistributed ADT generated by the proposed project will cause a 
residential street to exceed its design capacity. 

 

5.1.3 Two-Lane Highways 
Signalized Intersection Spacing Over One Mile 

Two-lane highways with intersection spacing over one mile have minimal side friction and conform 
to the HCM assumptions for two-lane highways. Criteria for LOS E and LOS F are provided in 
Table 5–3 based upon criteria established with the Counties of Riverside and Sacramento and 
concurred upon by Caltrans–District 11. These criteria are appropriate for use for most projects with 
the potential to affect two-lane highways, as road conditions for two-lane highways in these 
Counties are similar to those in the County of San Diego. The criteria shown below are applicable 
for the daily capacity analysis of roadways functioning as two-lane highways. 
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TABLE 5–3 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION 

ALLOWABLE INCREASES ON TWO-LANE HIGHWAYS  
(With Signalized Intersection Spacing Over One Mile) 

Level of Service  LOS Criteria  Impact Significance Level  

LOS E  > 16,200 ADT  >325 ADT  

LOS F  > 22,900 ADT  >225 ADT  

Source: Table 3 Measures of Significant Project Impacts to Congestion: Allowable Increases on Two-Lane Highways with 
Signalized Intersection Spacing Over One Mile, County of San Diego Guidelines for Determining Significance, February 19, 
2010. 

General Notes: 
1. Where detailed data is available, the Director of Public Works may also accept a detailed level of service analysis based 

upon the two-lane highway analysis procedures provided in Chapter 20 of the Highway Capacity Manual, 2000. 

 

Signalized Intersection Spacing Under One Mile 

Two-lane highways with intersection spacing less than one mile have operations similar to urban 
streets as identified in the HCM. Per the HCM, level Urban Streets have lower speeds with LOS’s 
most characterized by the operation of the intersections along the highway/street. For two-lane 
highways with intersection spacing less than one mile, the LOS will be determined to be that of the 
intersections along the highway. Impacts to the highway will be determined by evaluating the 
intersection impact criteria identified in Table 5–4. 

TABLE 5–4 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION 

ALLOWABLE INCREASES ON TWO-LANE HIGHWAYS  
(With Signalized Intersection Spacing Under One Mile) 

Level of Service  Signalized 

LOS E  Delay of 2 seconds or less 

LOS F  
Delay of 1 second, or 

5 peak hour trips or less on a critical movements 

Source: Table 4 Measures of Significant Project Impacts to Congestion: Allowable Increases on Two-Lane Highways with 
Signalized Intersection Spacing Under One Mile, County of San Diego Guidelines for Determining Significance, February 19, 
2010. 

General Notes: 
1. A critical movement is an intersection movement (right-turn, left-turn, through movement) that experiences excessive 

queues which typically operate at LOS F. 

2. By adding proposed project trips to all other trips from a list of projects, these same tables are used to determine if total 
cumulative impacts are significant. If cumulative impacts are found to be significant, each project is responsible for 
mitigating it share of the cumulative impact. 

3. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not 
trigger an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

Gopher Canyon Alternative 

N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Report\3rd Submittal\Gopher Canyon Traffic Study.docx 

19

5.2 Caltrans 
5.2.1 Freeway Segments 
Caltrans’ Guide for the Preparation of Traffic Impact Studies, December 2002, outlines 
recommended procedures for traffic study contents but does not identify specific traffic impact 
thresholds. Caltrans staff has indicated that there is a desire to maintain freeway operations between 
LOS C and D levels. Specific traffic impact thresholds are typically identified by local Caltrans staff. 
For the San Diego region, Caltrans’ staff has previously indicated that an impact to a freeway is 
generally identified when project traffic causes the operations to drop one letter grade (i.e. from LOS 
D to LOS E or LOS E to LOS F).   
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6.0 ANALYSIS OF EXISTING CONDITIONS 
6.1 Peak Hour Intersection Operations 
Table 6–1 summarizes the existing intersections LOS. As seen in Table 6–1, the following 
intersections are calculated to currently operate at LOS E or worse: 

  E. Vista Way / Gopher Canyon Road – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / Twin Oaks Valley Road – LOS E (PM peak hour) 

 Gopher Canyon Road / I-15 Southbound Ramps – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / I-15 Northbound Ramps – LOS E/F (AM/PM peak hours) 

 

Appendix D contains the existing intersection analysis worksheets. 

6.2 Daily Street Segment Operations 
Table 6–2 summarizes the existing daily street segment operations. As seen in Table 6–2, all study 
area segments are calculated to currently operate at LOS E conditions.  

6.3 Freeway Operations 
Table 6–3 summarizes the existing freeway mainline operations on I-15. As seen in Table 6–3, the 
northbound and southbound segments of I-15 north and south of Gopher Canyon Road currently 
operate at an acceptable LOS C or better during both the AM and PM peak hours.   
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TABLE 6–1 
EXISTING INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing 

Delay a LOS b 

1. E. Vista Way / SR-76 (Mission Ave)  Signal — 
AM 43.0 D 
PM 42.6 D 

2. E. Vista Way / Gopher Canyon Rd  Signal — 
AM 158.3 F 
PM 263.2 F 

3. Gopher Canyon Rd / Access DNE — AM — — 
PM — — 

4. Gopher Canyon Rd / Vista Valley Rd TWSC c NBL AM 15.4 C 
PM 21.2 C 

5. Gopher Canyon Rd / Twin Oaks Valley Rd TWSC c NBL AM 31.7 D 
PM 35.5 E 

6. Gopher Canyon Rd / I-15 SB Ramps TWSC c SBL AM 290.7 F 
PM 370.6 F 

7. Gopher Canyon Rd / I-15 NB Ramps TWSC c NBL AM 49.7 E 
PM Err F 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  

Footnotes: 
1. DNE = Does not exist. 
2. Err = Delay exceeds maximum HCM software calculable delay. 
3. Bold typeface indicates less than acceptable 

 

TABLE 6–2 
EXISTING STREET SEGMENT CAPACITY ANALYSIS 

Street Segments General Plan Update 
Classification a 

Functional 
Classification 

Existing 
Capacity 
(LOS E) b 

ADT c LOS d 

Gopher Canyon Road     

1. E. Vista Way to the Access 4.1B Major Road w/ 
Intermittent Turn Lanes 

2-Ln Rural Collector 16,200 14,440 E 

2. Access to Vista Valley Drive 4.1B Major Road w/ 
Intermittent Turn Lanes 

2-Ln Rural Collector 16,200 14,400 E 
3. Vista Valley Drive to  

Twin Oaks Valley Road 
4.1B Major Road w/ 

Intermittent Turn Lanes 
2-Ln Rural Collector 16,200 15,900 E 

4. Twin Oaks Valley Road to the  
I-15 Southbound Ramps 

4.1B Major Road w/ 
Intermittent Turn Lanes 2-Ln Rural Collector 16,200 14,030 E 

Footnotes: 
a. GPU Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego Roadway Classification Table. 
c. ADT = Average Daily Traffic Volumes. 
d. LOS = Level of Service. 

General Notes:  
1. Bold typeface indicates less than acceptable.  
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TABLE 6–3 
EXISTING FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a Volume b 

Peak Hour Volume b V/C c LOS d 

AM PM AM PM AM PM 

North of Gopher Canyon Road 
NB 4M 9,400 

112,000 
2,210 6,201 0.235 0.660 A C 

SB 4M 9,400 6,227 3,642 0.662 0.033 C A 

South of Gopher Canyon Road 
NB 4M 9,400 

120,000 
2,296 6,111 0.244 0.051 A A 

SB 4M 9,400 6,179 3,382 0.657 0.028 C A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact 

Studies, Dec 2002. 
b. ADT and Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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7.0 TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT 
7.1 Passenger-Car Equivalent Determination/Validation 
The Highway Capacity Manual (HCM) published by the Transportation Research Board (TRB) 
provides criteria to determine the effect heavy vehicles have on the street system relative to 
passenger cars. This concept is termed the “passenger car equivalent” (PCE) and is defined as the 
number of passenger cars that are displaced by a single heavy vehicle of a particular type under the 
prevailing traffic conditions. Heavy vehicles have a greater traffic impact than passenger cars since:   

 They are larger than passenger cars, and therefore, occupy more roadway space; and  

 Their performance characteristics are generally inferior to passenger cars, leading to the 
formation of downstream gaps in the traffic stream (especially on upgrades), which 
cannot always be effectively filled by normal passing maneuvers. 

Since truck trips are the primary type of landfill-generated trips, the application of a PCE factor to 
the trip generation calculations was necessary. Validation of the passenger-car equivalent (PCE) 
factor for the Applicant’s Proposed Alternative site was conducted in the Gregory Canyon traffic 
study. In order to confirm the 1.5 PCE factor used in the trip generation calculations for the 
Applicant’s Proposed Alternative, application of the parameters set forth in the HCM 2010 were 
applied.  

Unlike the Applicant’s Proposed Alternative, where the average grade along the primary access road 
was less than 3.0 percent (%), the Gopher Canyon site is accessed along Gopher Canyon Road, 
which experiences an average grade of 4.0%.   

Generally, the application of a PCE factor in an LOS analysis is applied in the Highway Capacity 
Software (HCS), for use in conducting highway and freeway analyses. The PCE factor is entered 
into the HCS scenario, along with a truck percentage, directional volume, and length of segment 
(miles), in order to compute the LOS for a specific roadway segment during one hour of the day 
(typically the AM and PM peak periods). Considering not all roadways are two-lane or multi-lane 
highways, or freeways, the standard of practice in the industry has been to apply a PCE factor to the 
trip generation calculations for a specific project where truck traffic is part of the project description.  
This methodology allows urban roadways and intersections to be analyzed using a conservative 
approach by assuming an increase in project-generated traffic due to the increase in heavy vehicles 
added to the roadway system where HCS analyses are not applicable. In order to calculate the 
appropriate PCE factor for the Gopher Canyon off-site alternative following the standard of practice 
in the industry, roadway conditions such as average grade (%), length of road segment (miles), and 
proportion of trucks and RV’s (%), were collected to compare to the HCM Exhibit 14-13, PCE’s for 
Truck and Buses (ET) on Upgrades.  Table 7–1 shows the data collected along Gopher Canyon Road 
for purposes of calculating the PCE factor. Speed data and truck percentages are provided in 
Appendix A.  A vertical grade sketch of Gopher Canyon Road is provided in Appendix E. 
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TABLE 7–1 
CHAMPAGNE BOULEVARD PCE ADJUSTMENT FACTORS 

Gopher Canyon: 
Project Access to I-15 Ramps 

Observed 
Amount 

Length of Segment (miles) 3.0 

Average Percent Grade (%) 4.0% 

Average Speed (mph)  44.1 

Truck Percentage of ADT a 7% 

Footnotes: 
a. Counts collected in March 2012. 
General Notes: 
1. MPH = miles per hour 
2. ADT = average daily traffic volume 

 

Relevant portions of the data from Exhibit 14-13 are illustrated below. A full version of  
Exhibit 14-13 is provided in Appendix F. Using Exhibit 14-13, with an average grade of 4.0%, for a 
length of 3.0 miles, and 7% of the total traffic consisting of trucks and buses, a PCE of 3.0 is 
identified. Therefore, a PCE factor of 1.5 is not considered appropriate for the analysis of this off-
site alternative, but instead a PCE factor of 3.0 is applied. Due to the higher grade percentage along 
Gopher Canyon Road, the off-site alternative PCE factor is calculated to almost double the 2,083 
trips produced by the Applicant’s Proposed Alternative.  Section 7.2 of the report shows the 
increased trip generation produced by Gopher Canyon off-site alternative. 

EXHIBIT 14-13 
PCES FOR TRUCKS AND BUSES (ET) ON UPGRADES 

Percent 
Upgrade Length (mi) 

Proportion of Trucks and Buses 

2% 4% 5% 6% 8% 10% 15% 20% 25% 

≤ 2 All 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

> 2-3 

0.00-0.25 
> 0.25-0.50 
> 0.50-0.75 
> 0.75-1.00 
> 1.00-1.50 

> 1.50 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

> 3-4 

0.00-0.25 
> 0.25-0.50 
> 0.50-0.75 
> 0.75-1.00 
> 1.00-1.50 

> 1.50 

1.5 
2.0 
2.5 
3.0 
3.5 
4.0 

1.5 
2.0 
2.5 
3.0 
3.5 
3.5 

1.5 
2.0 
2.0 
2.5 
3.0 
3.0 

1.5 
2.0 
2.0 
2.5 
3.0 
3.0 

1.5 
2.0 
2.0 
2.5 
3.0 
3.0 

1.5 
2.0 
2.0 
2.5 
3.0 
3.0 

1.5 
1.5 
2.0 
2.0 
2.5 
2.5 

1.5 
1.5 
2.0 
2.0 
2.5 
2.5 

1.5 
1.5 
2.0 
2.0 
2.5 
2.5 

Source: HCM 2010. Complete Exhibit 14-13 provided in Appendix F. 
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7.2 Trip Generation 
With the determination of the 3.0 PCE factor, the trip generation for the alternative landfill site was 
assumed to be almost double that of the Applicant’s Proposed Alternative. In the traffic study 
prepared for the Applicant’s Proposed Alternative, operations of the landfill had been defined such 
that trips were determined by input rate, employment, known collection truck thresholds, and other 
service/visitor trips to the site. Using the maximum and worst-case input rate of 5,000 TPD utilizing 
8-ton collection trucks, 4,038 PCE ADT were calculated on a weekday hourly basis between the 
hours of operation: 7:00 AM to 6:00 PM.  

Table 7–2 shows the results of the calculated trip generation with the increase in PCE. As seen in 
Table 7–2, the 5,000 TPD worst-case condition continues to generate a maximum of 625 refuse 
trucks and 48 truck trips associated with deliveries and/or water trucks. The maximum number of 
PCE truck trips associated with the Applicant’s Proposed Alternative and off-site alternatives at a 
maximum daily tonnage of 5,000 tons of waste increases from the Applicant’s Proposed Alternative 
trip generation of 2,019 trips to 4,038 trips per day with a total of 673 trucks per day from all sources 
(625 refuse + 48 other). The steps to determine this are as follows: 

Step 1. 
5,000 TPD 

= 625 refuse trucks 
  8-ton refuse trucks 

Step 2. 625 refuse trucks + 48 water/delivery trucks = 673 trucks 

Step 3. 673 trucks x 2 (bi-directional trips) = 1,346 truck trips 

Step 4. 1,346 truck trips x 3.0 PCE Factor = 4,038 PCE trips 

 

It is expected that the same amount of employees and service/visitor vehicles would be generated by 
the alternative site as the Applicant’s Proposed Alternative. Approximately 44 employee trips and 20 
service/visitor trips are included in the alternative site trip generation. Continuing with the 
assumptions used in the Applicant’s Proposed Alternative analysis, it is expected that once the 
landfill is opened, the daily volume of trucks may vary. However, the total worst-case number of 
trips generated by the alternative landfill site would amount to 4,102 daily PCE trips.  

Although the worst-case maximum daily tonnage assumed at the site would be 5,000 TPD, the solid 
waste permit would limit the landfill to a total of 1 million tons of solid waste per year which 
averages to 3,200 TPD. A comparison of the trips associated with the worst-case 5,000 TPD and the 
average 3,200 TPD is provided in Table 7–2.  Given the limitations of the solid waste permit, 2,688 
daily PCE trucks trips would be expected due to the off-site alternative. However, for purposes of 
being consistent with the Applicant’s Proposed Alternative analysis, the higher number of truck trips 
(4,038 PCE trips) have been assigned to the street system to ensure a worst-case analysis of the study 
area.  

There is the possibility that the off-site alternative would be served by a proportion of 10-ton transfer 
trucks. Using 10-ton trucks, the maximum refuse threshold would be reached with 500 trucks  
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(5,000 ÷ 10 = 500). At such a time, the site would be required to close operations for the day, having 
reached the maximum allowed tonnage. With this restriction, the site would still be able to 
accommodate trucks from water and/or deliveries up to the permit-restricted 673 truck maximum. 

TABLE 7–2 
OFF-SITE ALTERNATIVE SITE TRIP GENERATION 

Activity Type 
Number of Trips 

One-Way Two-Way With 3.0 PCE 
Factor 

Maximum Waste (5,000 TPD)    

Collection Trucks  625 1,250 3,750 

Water/Delivery/Other a 48 96 288 

Total Truck Trips 673 1,346 4,038 
Employee b 22 44 44 

Service/Visitor c 10 20 20 

Total Daily PCE Trips   4,102 

Average Waste (3,200 TPD)    

Collection Trucks  400 800 2,400 

Water/Delivery/Other a 48 96 288 

Total Truck Trips 448 896 2,688 
Employee b 22 44 44 

Service/Visitor c 10 20 20 

Total Daily PCE Trips   2,752 
Source: 
Gregory Canyon, Limited, 2011. 

Footnotes: 
a. Other trucks consist of periodic construction, including brine, and leachate removal. 
b. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips.  
c. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 

General Notes: 
1. PCE = passenger car equivalent per discussion in Section 7.1 of this report. 

 

7.3 Hourly Trip Generation 
In order to fully analyze the impacts of the Applicant’s Proposed Alternative, an hourly analysis was 
conducted along State Route 76 (SR 76) for the Gregory Canyon Landfill traffic study. This was 
completed to evaluate the potential effects the proposed landfill would have on SR 76 as a result of 
the increase in heavy vehicles traversing the roadway throughout the day, and the effects of landfill 
traffic in addition to the cumulative condition which includes the proposed development of several 
discretionary projects along the SR 76 east corridor.   

However, for purposes of conducting the analysis for this off-site alternative, the hourly traffic 
concerns of SR 76 are no longer relevant.  The operations of study area road segments are evaluated 
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on an average daily basis by applying the 4,102 PCE trips to the ADT volumes for each “with off-
site alternative” scenario analyzed. The study area intersections are analyzed during the AM and PM 
peak hours by applying the worst-case number of trips entering and exiting the alternative site over 
the course of daily operations.  

Table 7–3 summarizes the hourly trip generation of the alternative site based on projections by the 
applicant and mitigation measures adopted through the CEQA process. These numbers are consistent 
with the hourly operations of the Applicant’s Proposed Alternative, however, they are proportionally 
increased due to the higher 3.0 PCE factor.  Weekday solid waste operations of the landfill are 
proposed between Monday through Friday between 7:00 AM to 6:00 PM. Over the course of daily 
operations, landfill traffic would be entering and exiting the site based on the timing of employee 
shifts, visitors, and pickups and deliveries.  As shown in Table 7–3, the highest amount of AM 
generated trips occurs during the midday 11:00 AM to 12:00 PM hour (498 trips) and the highest 
amount of PM generated trips occurs during 12:00 PM to 1:00 PM afternoon hour (494 trips). To be 
consistent with the conservative analysis provided in the Applicant’s Proposed Alternative analysis, 
the maximum for the AM and PM peak periods, 498 midday trips (249 inbound/249 outbound) and 
494 afternoon trips (247 inbound/247 outbound), have been applied to the 7:00-9:00 AM and 4:00-
6:00 PM peak hour intersection analyses provided in this report.  

It should be noted that construction of the alternative landfill would generate construction truck trips 
to the off-site alternative, however, the truck traffic generated by this alternative analyzes a greater 
amount of truck traffic on the street system. Thus no pre-opening construction analysis was 
conducted. 
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TABLE 7–3 
HOURLY OFF-SITE ALTERNATIVE TRIP GENERATION 

Vehicle Type 
Number of Trips by Time of Day 

7:00 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 5:00 Total Daily 
Truck Trips g 

Maximum Waste (5,000 TPD) a            

Trucks b 200 330 456 438 494 494 454 422 220 200 330 4,038 
Employee c 11 11 0 0 0 0 0 0 0 11 11 44 
Service d 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 211 343 460 442 498 494 456 426 220 211 341 4,102 

Average Waste (3,200 TPD) e            

Trucks f 124 186 270 244 324 324 282 322 218 200 194 2,688 
Employee 11 11 0 0 0 0 0 0 0 11 11 44 
Service 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 135 199 274 248 328 324 284 326 218 211 205 2,752 
Footnotes: 

a. Maximum waste volume = 5,000 TPD. Maximum truck trips permitted is 673 or 4,038 PCE (includes refuse trucks, SGVWC recycled water, removal of brine and leachate, and 
construction trucks). 

b. Maximum Volume Trucks = 673 trucks x 2 trips/day x 3.0 PCE = 4,038 trips (8-ton refuse trucks) 
c. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips 
d. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 
e. Average Waste Volume  = 3,200 TPD 
f. Average Volume Trucks = 448 trucks x 2 trips/day x 3.0 PCE = 2,688 trips (8-ton refuse trucks) 
g. Total Daily Truck Trips expressed as average daily two-way trips. 

General Notes: 
1. TPD = Tons per day 
2. Passenger car equivalent per discussion in Section 7.1 of this report. 
3. Vehicles are shown as two-way (enter/exit) trips per hour except employees which are shown as one-way entering AM/exiting PM. 

Source: Gregory Canyon, Limited, 2011 
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7.4 Trip Distribution and Assignment 
In December 2011, R3 Consulting Group, Inc. (R3) prepared a memo detailing a cost of transfer and 
transport analysis for the alternative disposal sites to the Applicant’s Proposed Alternative. The 
memo analyzed the North San Diego County communities and their respective disposal tonnages 
and travel distances to the alternative sites.  In February 2012, a follow up memo was prepared by 
R3 to provide an estimation of disposal tonnage distribution relative to the alternative disposal sites 
of which information could be used to distribute alternative landfill traffic. In estimating the tonnage 
generated from unincorporated North County areas, R3 used “population hotspots” (rather than area) 
as the basis for developing estimates over a three-year time period. R3 considered the following 
census-designated places (CDPs) when estimating the tonnage distribution for unincorporated North 
County: 

 Bonsall 

 Camp Pendelton North 

 Camp Pendelton South 

 Fairbanks Ranch 

 Fallbrook 

 Hidden Meadows 

 San Marcos 

 Rainbow 

 Ramona 

 Rancho Santa Fe 

 San Diego Country Estates 

 Valley Center 

 

It was also assumed that the unincorporated North County disposal tonnage comprised roughly 27% 
of the total San Diego County unincorporated disposal tonnage and 19% of the total disposal 
tonnage for the North San Diego County jurisdictions. These CDP’s were then correlated to the 
North San Diego County jurisdictions shown below in Table 7–4.  A spreadsheet provided by R3 
summarizes the tonnage of waste produced and percent of the total North County area tonnage for 
each jurisdiction. This information is also shown in Table 7–4. 

TABLE 7–4 
R3 ESTIMATED TONNAGE DISTRIBUTION 

North San Diego County 
Jurisdictions 

3-Year Average Disposal 
(Tons) 

Percent of 
Total (%) 

Carlsbad 120,924 14% 

Encinitas 69,256 8% 

Escondido 138,751 17% 

Oceanside 138,536 17% 

San Marcos 88,339 11% 

Solana Beach 15,895 2% 

Vista 102,518 12% 

North County Unincorporated 161,819 19% 

TOTAL 839,039 100% 
Source: R3 Consulting Group, Inc., February 2012 
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The trips that would be used for recycled water supply were assumed go to the City of South El 
Monte in Los Angeles County, which is a know locations for the availability of recycled water and 
likely choice for the alternative.    

The regional truck traffic distribution is shown in Figure 7–1. As shown in Figure 7–1, 40% of the 
trip distribution for the Gopher Canyon off-site alternative is oriented to the west toward East Vista 
Way and 60% is oriented to the east, the majority of which would utilize I-15 to the south. Of the 
40% of the landfill trips oriented to the west, 29% of those trips are distributed toward SR-76 to 
reach the western areas identified by R3.  Of the 60% of landfill trips distributed east on Gopher 
Canyon Road, 48% of the trips are oriented to the south on I-15 with 6% oriented to the north. The 
remaining 6% is captured along Old Highway 395 toward local areas east of I-15.  Figure 7–2 
shows the off-site alternative traffic volumes assignment and Figure 7–3 shows the existing + off-
site alternative traffic volumes. 
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8.0 ANALYSIS OF EXISTING + OFF-SITE ALTERNATIVE CONDITIONS 
8.1 Existing + Off-Site Alternative Conditions 
All existing + off-site alternative analyses were completed assuming the existing lane geometries at 
all study area locations.   

8.2 Existing + Off-Site Alternative Analysis 
8.2.1 Peak Hour Intersection Operations 
Table 8–1 summarizes the existing + off-site alternative intersections LOS. As seen in Table 8–1, with 
the addition of off-site alternative traffic, the following intersections are calculated operate at LOS E 
or worse: 

 E. Vista Way / Gopher Canyon Road – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / Access – LOS F (AM/PM peak hour) 

 Gopher Canyon Road / Twin Oaks Valley Road – LOS F (AM/PM peak hour) 

 Gopher Canyon Road / I-15 Southbound Ramps – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / I-15 Northbound Ramps – LOS F (AM/PM peak hours) 

Based on applied significance criteria, since the off-site alternative adds more than 1.0 second of 
delay to the signalized intersection currently operating at LOS F, adds more than five (5) trips to the 
critical movement at the unsignalized intersection currently operating at LOS F, and results in an 
LOS F at the Gopher Canyon Road / Access intersection, significant directs impact are calculated at 
these locations. In addition, since the off-site alternative increases the delay at the Gopher Canyon 
Road / Twin Oaks Valley Road and Gopher Canyon Road / I-15 Southbound Ramps unsignalized 
intersections considerably, even though no off-site alternative trips are added to the critical 
movements, a significance direct impact is calculated at these locations. 

Appendix G contains the existing + off-site alternative intersection analysis worksheets. 

8.2.2 Daily Street Segment Operations 
Table 8–2 summarizes the existing + off-site alternative daily street segment operations. As seen in 
Table 8–2, with the addition of off-site alternative traffic, all study area segments are calculated to 
continue to operate at LOS E or worse. 

Based on the applied significance criteria, since the off-site alternative adds more than 200 trips to 
the LOS E segment or degrades the LOS E segments to LOS F operations, significant direct impacts 
are calculated at all four street segments. 
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8.2.3 Freeway Operations 
Table 8–3 summarizes the existing + off-site alternative freeway mainline operations on I-15. As 
seen in Table 8–3, with the addition of off-site alternative traffic, the northbound and southbound 
segments of I-15 north and south of Gopher Canyon Road are calculated to continue to operate at an 
acceptable LOS C or better during both the AM and PM peak hours.   
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TABLE 8–1 
EXISTING + OFF-SITE ALTERNATIVE INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing Existing + Off-
Site Alternative ∆ d Sig? 

Delay a LOS b Delay LOS 

1. E. Vista Way / SR-76 (Mission Ave)  Signal — 
AM 43.0 D 52.6 D 9.6 No 
PM 42.6 D 51.5 D 8.9 No 

2. E. Vista Way / Gopher Canyon Rd  Signal — 
AM 158.3 F 219.9 F >1.0 Yes 
PM 263.2 F 300.5 F >1.0 Yes 

3. Gopher Canyon Rd / Access 
DNE/ 

TWSC c 
—/NBL 

AM — — 640.6 F 100 Yes 
PM — — Err F 99 Yes 

4. Gopher Canyon Rd / Vista Valley Rd TWSC c NBL 
AM 15.4 C 18.0 C 2.6 No 
PM 21.2 C 25.5 D 4.3 No 

5. Gopher Canyon Rd / Twin Oaks Valley Rd TWSC c NBL 
AM 31.7 D 50.2 F 0 Yes e 
PM 35.5 E 53.1 F 0 Yes e 

6. Gopher Canyon Rd / I-15 SB Ramps TWSC c SBL 
AM 290.7 F 701.7 F 0 Yes e 
PM 370.6 F 835.7 F 0 Yes e 

7. Gopher Canyon Rd / I-15 NB Ramps TWSC c NBL 
AM 49.7 E 314.4 F 119 Yes 
PM Err F Err F 118 Yes 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d.  “∆” denotes the off-site alternative-induced increase in delay for signalized intersections and off-site alternative traffic added to the critical movement for unsignalized intersections. 
e. Since the off-site alternative increases the delay at these unsignalized intersections considerably, even though no off-site alternative trips are added to the critical movement, a 

significance direct impact is calculated at these locations. 
 
General Notes: 
1. Bold typeface indicates less than acceptable. Shading represents a direct significant impact due to addition of off-site alternative traffic.  
2. Sig = Significant direct impact 
3. DNE = Does not exist. 
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TABLE 8–2 
EXISTING + OFF-SITE ALTERNATIVE 

STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification 

Capacity
(LOS E) a 

Existing Existing + Off-Site Alternative 
Sig? 

ADT b LOS c ADT LOS Δ d 

Gopher Canyon Road         

1. E. Vista Way to the Access 2-Ln Rural Collector 16,200 14,440 E 16,090 E 1,650 Yes 

2. Access to Vista Valley Drive 2-Ln Rural Collector 16,200 14,400 E 16,910 F 2,470 Yes 

3. Vista Valley Drive to  
Twin Oaks Valley Road 

2-Ln Rural Collector 16,200 15,900 E 18,370 F 2,470 Yes 

4. Twin Oaks Valley Road to the  
I-15 Southbound Ramps 

2-Ln Rural Collector 16,200 14,030 E 16,500 F 2,470 Yes 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Tables. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d.  “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in 

Table 5–2. 

General Notes: 
1. Sig = Significant direct impact 
2. Bold typeface indicates less than acceptable. Shading represents a direct significant impact due to addition of off-site alternative traffic. 
3. Off-site alternative ADT rounded up to nearest tenth. 
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TABLE 8–3 

EXISTING + OFF-SITE ALTERNATIVE FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a 

Existing Peak 
Hour Volumes b V/C c LOS d 

Off-Site 
Alternative 

Volumes 

Existing + Off-Site 
Alternative 

Peak Hour Volumes 
V/C LOS 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

North of Gopher 
Canyon Road 

NB 4M 9,400 2,210 6,201 0.235 0.660 A C 15 15 2,225 6,216 0.237 0.661 A C 

SB 4M 9,400 6,227 3,642 0.662 0.033 C A 15 15 6,242 3,657 0.664 0.389 C A 

South of Gopher 
Canyon Road 

NB 4M 9,400 2,296 6,111 0.244 0.051 A A 119 118 2,415 6,229 0.257 0.663 A C 

SB 4M 9,400 6,179 3,382 0.657 0.028 C A 119 118 6,298 3,500 0.670 0.372 C A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

LOS V/C 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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9.0 CUMULATIVE PROJECTS DISCUSSION 
9.1 Description of Cumulative Projects 
Cumulative projects are other projects in the study area that would add traffic to the local circulation 
system in the near future. In order to gather cumulative project data, a thorough review of the 
County of San Diego KIVA System was conducted. The KIVA System provides permit information 
for all discretionary projects in the unincorporated areas of San Diego County. In addition, research 
was conducted in nearby jurisdictions to include any discretionary projects within the vicinity of the 
off-site alternative study area not listed in the KIVA System. As a result of this research, several 
cumulative projects in the study area that are either proposed and under study, or are currently under 
review by the lead agency are included in the cumulative analysis.  These projects are listed below in 
Table 9–1.  The locations of the cumulative projects are shown on Figure 9–1. 

TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

1.  San Luis Rey Highlands TM 4480 Inactive (not included) 
2.  VVCC Villas Phase III TM4604 Inactive (not included) 
3.  N/A TM 4665 Inactive (not included) 
4.  Country Estates TM 4700 Done 
5.  Polo Club at Vista Valley TM 4736 Inactive (not included) 
6.  Ashok Israni PRD TM 4967 Done 
7.  Bonsall Rancho Camargo TM 5037 Done 
8.  San Luis Rey Ranch TM 5079 Done 
9.  Tuluie-Braun Ranch TM 5097 Done 
10.  Vista Grove Estates TM 5111 Done 
11.  Black TM TM 5113 Open 
12.  The Welk Group – Garden Villas TM 5134 Done 
13.  Palisades Estates TM 5158 Done 
14.  Welk Village TM 5167 Done 
15.  The Oaks TM 5174 Done 
16.  Hidden Meadows – Oak Woodlands TM 5175 Done 
17.  Mountain Gate TM 5193 Done 
18.  Courtyards at Treasures TM 5211 Done 
19.  San Luis Rey Estates TM 5234 Done 
20.  N/A TM 5238 Done 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting 

process only and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and 
“Idle” are included in the cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in 
the cumulative forecast, but provided for reference. 

2. N/A = Not available.  
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TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

(CONTINUED FROM PREVIOUS TABLE) 
21.  Choi TM TM 5264 Done 
22.  Merriam West Ranch TM 5283 Open 
23.  Fredas Hill TM 5308 Done 
24.  Canyon Villas Welk TM 5313 Done 
25.  Waldman TM TM 5320 Done 
26.  Welk Villas on the Green TM 5326 Done 
27.  Washington Meadows TM 5335 Open 
28.  Merriam Mountains TM 5381 Rejected 
29.  Circle Lane TM TM 5468 Done 
30.  Brisa Del Mar TM 5492 Open 
31.  Castle Creek Condominiums TM 5514 Open 
32.  Rimmelspach Subdivision TM 5523 Idle 
33.  N/A TPM 19916 Done 
34.  N/A TPM 19969 Done 
35.  Van Cleave TPM TPM 20033 Inactive 
36.  N/A TPM 20073 Done 
37.  N/A TPM 20076 Done 
38.  Robert Pettito TPM TPM 20205 Done 
39.  Welk Group TPM 20225 Done 
40.  N/A TPM 20226 Done 
41.  Sherwood TPM TPM 20239 Done 
42.  N/A TPM 20258 Done 
43.  Raisigel/Fejeran TPM 20290 Done 
44.  Giesler TPM TPM 20316 Done 
45.  Brouwer TPM TPM 20327 Done 
46.  McCarthy Trust TPM 20390 Done 
47.  Van de Roo Farms TPM 20395 Done 
48.  Meadows 35 TPM 20398 Done 
49.  Odell TPM TPM 20409 Done 
50.  Lantis TPM TPM 20420 Done 
51.  Koutsoukos TPM TPM 20425 Done 
52.  Pruitt TPM TPM 2029 Done 
53.  Phillips/Askew/Lee at Hidden Meadows TPM 20441 Done 
54.  The Oaks TPM 20453 Done 
55.  Plamondon TPM TPM 20469 Done 
56.  Divine TPM TPM 20526 Done 
57.  Fitzgerald TPM TPM 20527 Done 
58.  Estes TPM TPM 20529 Done 
59.  Piro Inc. TPM 20558 Done 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting 

process only and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and 
“Idle” are included in the cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in 
the cumulative forecast, but provided for reference. 

2. N/A = Not available.  
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TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

(CONTINUED FROM PREVIOUS TABLE) 
60.  Steinbeck TPM TPM 20563 Done 
61.  SCIBA TPM 20566 Done 
62.  Steinbeck TPM TPM 20573 Idle 
63.  Thuen TPM TPM 20585 Done 
64.  N/A TPM 20620 Done 
65.  Jansen TPM TPM 20629 Done 
66.  Collins TPM TPM 20640 Done 
67.  Rimsa TPM TPM 20660 Done 
68.  Dienhart TPM TPM 20664 Done 
69.  Escalona TPM 20723 Done 
70.  Gordon TPM TPM 20776 Done 
71.  Cunningham TPM TPM 20788 Done 
72.  Boyer TPM TPM 20794 Done 
73.  Tran TPM TPM 20835 Done 
74.  Biernacki TPM TPM 20836 Done 
75.  JLP Properties TPM 20838 Done 
76.  Pizzuto Property TPM 20846 Done 
77.  NorthcuttTPM TPM 20860 Done 
78.  Job No. 108-04 TPM 20943 Done 
79.  Twin Oaks TPM TPM 20954 Done 
80.  Kirkorowicz TPM 20986 Done 
81.  Stouffer TPM TPM 21084 Idle 
82.  Rimsa TPM TPM 21095 Done 
83.  Turner TPM TPM 21113 Done 
84.  Weber TPM TPM 21128 Open 
85.  Arabshai TPM TPM 21136 Done 
86.  Bachman TPM TPM 21165 Done 
87.  Wild TPM TPM 21170 Done 
88.  Matheson TPM TPM 21173 Open 

89.  Accretive PAA 09-007 Open 

90.  Segal Ranch TM 5173 Open 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting 

process only and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and 
“Idle” are included in the cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in 
the cumulative forecast, but provided for reference. 

2. N/A = Not available.  
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9.2 Cumulative Projects Roadway Conditions & Traffic Volumes 
All near-term cumulative analyses were completed assuming the existing lane geometries since there 
are no definitive near-term improvements proposed for the study area locations. As previously 
stated, cumulative projects were identified by using the County of San Diego KIVA system. 
Additional research was conducted in nearby jurisdictions to include any discretionary projects 
which would traverse the off-site alternative study area. Cumulative project trips were assigned to 
the study area where appropriate. The cumulative traffic volumes were then added to the existing 
traffic counts to result in the existing + cumulative projects condition. Landfill traffic was then 
incorporated to result in the existing + off-site alternative + cumulative projects condition. The 
average daily traffic volumes and peak hour intersection volumes for these scenarios are shown in 
Figures 9–2, Figure 9–3 and Figure 9–4, respectively. 
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10.0 ANALYSIS OF NEAR-TERM CONDITIONS 
10.1 Near-Term Conditions 
As discussed previously in Section 9.0, existing + cumulative projects analyses were completed 
assuming the existing lane geometries at all study area locations, as was the existing + off-site 
alternative + cumulative projects analysis. 

10.2 Existing + Cumulative Projects Analysis 
10.2.1 Peak Hour Intersection Operations 
Table 10–1 summarizes the existing + cumulative projects intersections LOS. As seen in Table 10–1, 
with the addition of cumulative projects traffic, the following intersections are calculated operate at 
LOS E or worse: 

 E. Vista Way / SR-76 (Mission Avenue) – LOS F (AM/PM peak hours) 

 E. Vista Way / Gopher Canyon Road – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / Twin Oaks Valley Road – LOS E (PM peak hour) 

 Gopher Canyon Road / I-15 Southbound Ramps – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / I-15 Northbound Ramps – LOS F (AM/PM peak hours) 

 

Appendix H contains the existing + cumulative projects intersection analysis worksheets. 

10.2.2 Daily Street Segment Operations 
Table 10–2 summarizes the existing + cumulative projects daily street segment operations. As seen in 
Table 10–2, with the addition of cumulative projects traffic, all study area segments are calculated to 
operate at LOS F. 

10.2.3 Freeway Operations 
Table 10–3 summarizes the existing + cumulative projects freeway mainline operations on I-15. As 
seen in Table 10–3, with the addition of cumulative projects traffic, the northbound and southbound 
segments of I-15 north and south of Gopher Canyon Road are calculated to continue to operate at an 
acceptable LOS C or better during both the AM and PM peak hours.   
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TABLE 10–1 
EXISTING + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing + 
Cumulative Projects 

Delay a LOS b 

1. E. Vista Way / SR-76 (Mission Ave)  Signal — 
AM 98.2 F 
PM 101.3 F 

2. E. Vista Way / Gopher Canyon Rd  Signal — 
AM 191.6 F 
PM 292.9 F 

3. Gopher Canyon Rd / Access DNE — 
AM — — 
PM — — 

4. Gopher Canyon Rd / Vista Valley Rd TWSC c NBL 
AM 16.3 C 
PM 23.4 C 

5. Gopher Canyon Rd / Twin Oaks Valley Rd TWSC c NBL 
AM 34.1 D 
PM 48.8 E 

6. Gopher Canyon Rd / I-15 SB Ramps TWSC c SBL 
AM Err F 
PM Err F 

7. Gopher Canyon Rd / I-15 NB Ramps TWSC c NBL 
AM 185.7 F 
PM Err F 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 

General Notes: 
1. DNE = Does not exist. 
2. Err = Delay exceeds maximum HCM software calculable delay. 
3. Bold typeface indicates less than acceptable.  
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TABLE 10–2 
EXISTING + CUMULATIVE PROJECTS STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification  

Capacity 
(LOS E) a 

Existing +  
Cumulative Projects 

ADT b LOS c 

Gopher Canyon Road     

1. E. Vista Way to the Access 2-Ln Rural Collector 16,200 16,530 F 

2. Project Access to Vista Valley Drive 2-Ln Rural Collector 16,200 16,630 F 
3. Vista Valley Drive to  

Twin Oaks Valley Road 
2-Ln Rural Collector 16,200 18,170 F 

4. Twin Oaks Valley Road to the  
I-15 Southbound Ramps 

2-Ln Rural Collector 16,200 16,440 F 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Table. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 

General Notes:  
1. Bold typeface indicates less than acceptable.  

 
 

TABLE 10–3 
EXISTING + CUMULATIVE PROJECTS FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a 

Existing + 
Cumulative 

Peak Hour Volume 
V/C c LOS d 

AM PM AM PM AM PM 

North of Gopher Canyon Rd 
NB 4M 9,400 2,259 6,243 0.240 0.664 A C 

SB 4M 9,400 6,257 3,704 0.666 0.394 C A 

South of Gopher Canyon Rd 
NB 4M 9,400 2,369 6,308 0.252 0.671 A C 

SB 4M 9,400 6,349 3,522 0.675 0.375 C A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic 

Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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10.3 Existing + Off-Site Alternative + Cumulative Projects Analysis 
10.3.1 Peak Hour Intersection Operations 
Table 10–4 summarizes the existing + off-site alternative + cumulative projects intersections LOS. As 
seen in Table 10–4, with the addition of off-site alternative and cumulative projects traffic, all 
intersections are calculated to operate at LOS F: 

 E. Vista Way / SR-76 (Mission Avenue) – LOS F (AM/PM peak hours) 

 E. Vista Way / Gopher Canyon Road – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / Access – LOS F (AM/PM peak hour) 

 Gopher Canyon Road / Twin Oaks Valley Road – LOS F (AM/PM peak hour) 

 Gopher Canyon Road / I-15 Southbound Ramps – LOS F (AM/PM peak hours) 

 Gopher Canyon Road / I-15 Northbound Ramps – LOS F (AM/PM peak hours) 

 

Based on the applied significance criteria, the proposed off-site alternative under existing + off-site 
alternative + cumulative projects conditions is calculated to contribute to significant cumulative 
impacts at all of the above study area intersections.  

Appendix I contains the existing + off-site alternative + cumulative projects intersection analysis 
worksheets. 

10.3.2 Daily Street Segment Operations 
Table 10–5 summarizes the existing + off-site alternative + cumulative projects daily street segment 
operations. As seen in Table 10–5, with the addition of off-site alternative and cumulative projects 
traffic, all study area segments are calculated to operate at LOS F. 

Based on the applied significance criteria, the proposed off-site alternative under existing + off-site 
alternative + cumulative projects conditions is calculated to contribute to significant cumulative 
impacts at all four study area street segments. 

10.3.3 Freeway Operations 
Table 10–6 summarizes the existing + off-site alternative + cumulative projects freeway mainline 
operations on I-15. As seen in Table 10–6, with the addition of off-site alternative and cumulative 
projects traffic, the northbound and southbound segments of I-15 north and south of Gopher Canyon 
Road are calculated to operate at an acceptable LOS C or better during both the AM and PM peak 
hours.   
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TABLE 10–4 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing  
Existing + Off-Site 

Alternative + 
Cumulative Projects ∆ d Sig? 

Delay a LOS b Delay LOS 

1. E. Vista Way / SR-76 (Mission Ave)  Signal — 
AM 43.0 D 110.8 F 67.8 Yes 
PM 42.6 D 117.6 F 75.0 Yes 

2. E. Vista Way / Gopher Canyon Rd  Signal — 
AM 158.3 F 253.8 F >1.0 Yes 
PM 263.2 F 356.9 F >1.0 Yes 

3. Gopher Canyon Rd / Access 
DNE/ 

TWSC c 
—/NBL 

AM — — 820.3 F 100 Yes 
PM — — Err F 99 Yes 

4. Gopher Canyon Rd / Vista Valley Rd TWSC c NBL 
AM 15.4 C 19.1 C 3.7 No 
PM 21.2 C 28.3 D 7.1 No 

5. Gopher Canyon Rd / Twin Oaks Valley Rd TWSC c NBL 
AM 31.7 D 56.0 F 2 Yes 
PM 35.5 E 83.1 F 6 Yes 

6. Gopher Canyon Rd / I-15 SB Ramps TWSC c SBL 
AM 290.7 F Err F 21 Yes 
PM 370.6 F Err F 44 Yes 

7. Gopher Canyon Rd / I-15 NB Ramps TWSC c NBL 
AM 49.7 E 641.6 F 126 Yes 
PM Err F Err F 131 Yes 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d.  “∆” denotes the off-site alternative and cumulative projects-induced increase in delay for signalized intersections and the off-site alternative and cumulative projects traffic added to the critical 

movement for unsignalized intersections.  
General Notes: 
1. Sig = Significant  
2. Err = Delay exceeds maximum HCM software calculable delay. 
3. Bold typeface indicates less than acceptable. Shading represents a cumulative significant impact due to addition of off-site alternative plus cumulative projects traffic.  
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TABLE 10–5 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification 

Capacity
(LOS E) a 

Existing  Existing + Off-Site Alternative 
+ Cumulative Projects Sig? 

ADT b LOS c ADT LOS Δ d 

Gopher Canyon Road         

1. E. Vista Way to the Access 2-Ln Rural Collector 16,200 14,440 E 18,180 F 3,740 Yes 

2. Access to Vista Valley Drive 2-Ln Rural Collector 16,200 14,400 E 19,100 F 4,660 Yes 

3. Vista Valley Drive to  
Twin Oaks Valley Road 

2-Ln Rural Collector 16,200 15,900 E 20,640 F 4,740 Yes 

4. Twin Oaks Valley Road to the  
I-15 Southbound Ramps 

2-Ln Rural Collector 16,200 14,030 E 18,910 F 4,880 Yes 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Tables. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d.  “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in 

Table 5–2. 

General Notes: 
1. Sig = Significant 
2. Bold typeface indicates less than acceptable. Shading represents a significant cumulative impact due to addition of project plus cumulative projects traffic. 
3. Off-site alternative ADT rounded up to the nearest tenth. 
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TABLE 10–6 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

FREEWAY SEGMENT OPERATIONS 

Interstate 15 
Segment Dir. # of 

Lanes 
Hourly 

Capacity a 

Existing b V/C c LOS d 
Off-Site Alternative 

+ Cumulative 
Projects Volumes 

Existing + Off-Site 
Alternative + 

Cumulative Projects 
Peak Hour Volumes 

V/C  LOS  

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

North of Gopher 
Canyon Road 

NB 4M 9,400 2,210 6,201 0.235 0.660 A C 64 57 2,274 6,258 0.242 0.666 A C 

SB 4M 9,400 6,227 3,642 0.662 0.033 C A 45 77 6,272 3,719 0.667 0.396 C A 

South of Gopher 
Canyon Road 

NB 4M 9,400 2,296 6,111 0.244 0.051 A A 192 315 2,488 6,426 0.265 0.684 A C 

SB 4M 9,400 6,179 3,382 0.657 0.028 C A 289 258 6,468 3,640 0.688 0.387 C A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

 

LOS V/C 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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11.0 ANALYSIS OF BUILDOUT CONDITIONS 
11.1 Buildout Conditions 
This section describes the buildout of the street system (based on the recently adopted GPU Mobility 
Element) and LOS operations.  As part of the traffic study prepared for the County of San Diego GP 
Update EIR, certified on August 3, 2011, a forecast traffic model run was conducted using the 
SANDAG Series 11 2030 traffic model.  As part of this process, all GPU land uses and network 
assumptions were inputted into the model to generate traffic volumes that would be used to evaluate 
the need for roadway improvements through the County.  Per conversations with County of San 
Diego staff, the SANDAG Year 2030 Planning Commission Recommended LOS and Volume Plot for 
the North County Metro Area, September 3, 2010, prepared for the County certified GP Update EIR, 
was recommended for use in the buildout conditions analysis.  

Table 11–1 provides the GPU Mobility Element roadway classifications for study area street 
segments.  

TABLE 11–1 
GENERAL PLAN UPDATE STREET SEGMENT CLASSIFICATIONS 

Street Segments Currently Built As General Plan Update 
Classification 

Gopher Canyon Road   

1. E. Vista Way to the Access 2-Ln Rural Collector 
4.1B Major Road w/  

Intermittent Turn Lanes 

2. Access to Vista Valley Drive 2-Ln Rural Collector 
4.1B Major Road w/  

Intermittent Turn Lanes 

3. Vista Valley Drive to Twin Oaks Valley Road 2-Ln Rural Collector 
4.1B Major Road w/  

Intermittent Turn Lanes 

4. Twin Oaks Valley Road to the I-15 Southbound Ramps 2-Ln Rural Collector 
4.1B Major Road w/  

Intermittent Turn Lanes 

Source: County of San Diego GPU Mobility Element, October 2010. 
 

 

11.2 Buildout Traffic Volumes 
The traffic volumes taken from the SANDAG Year 2030 Planning Commission Recommended LOS 
and Volume Plot for the North County Metro Area, September 3, 2010, prepared for the certified GP 
Update EIR, were used to conduct the buildout conditions analysis. In the situation where large-scale 
projects may not have been accounted for in this model (such as “Accretive”), additional growth was 
added to the baseline volumes to conservatively forecast future traffic conditions. 

Figures 11–1 and 11–2 show the daily traffic volumes for the buildout without and with off-site 
alternative scenarios, respectively. 
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11.3 Buildout Without Off-Site Alternative Analysis  
11.3.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout without off-site alternative roadway segment operations. As seen 
in Table 11–2, all study area segments are calculated to operate at LOS B. 

11.4 Buildout With Off-Site Alternative Analysis  
11.4.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout with off-site alternative daily street segment operations. As seen 
in Table 11–2, with the addition of off-site alternative traffic, the study area segments are calculated to 
operate at LOS C or better. 

Based on the applied significance criteria, no significant cumulative impacts are calculated at study 
area street segments. 
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TABLE 11–2 
BUILDOUT STREET SEGMENT CAPACITY ANALYSIS 

Street Segments General Plan Update 
Classification a 

Capacity
(LOS E) b 

Buildout  
Without Off-Site 

Alternative c 

Buildout  
With Off-Site Alternative Sig? 

ADT d LOS e ADT LOS Δ f 

Gopher Canyon Road         

1. E. Vista Way to the Access 4.1B Major Road w/ 
Intermittent Turn Lanes 34,200 22,500 B 24,150 C 1,650 No 

2. Access to Vista Valley Drive 4.1B Major Road w/ 
Intermittent Turn Lanes 34,200 20,200 B 22,670 B 2,470 No 

3. Vista Valley Drive to  
Twin Oaks Valley Road 

4.1B Major Road w/ 
Intermittent Turn Lanes 34,200 20,700 B 23,170 C 2,470 No 

4. Twin Oaks Valley Road to the  
I-15 Southbound Ramps 

4.1B Major Road w/ 
Intermittent Turn Lanes 34,200 22,400 B 24,870 C 2,470 No 

Footnotes: 
a. GPU Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego Roadway Classification Tables. 
c. Buildout traffic volumes taken from SANDAG Year 2030 Planning Commission Recommended LOS and Volume Plot for the North County Metro Area, September 3, 2010, prepared for the certified GP 

Update EIR. 
d. ADT - Average Daily Traffic Volumes. 
e. LOS - Level of Service. 
f.  “Δ” denotes the off-site alternative -induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in Table 5–2. 

General Notes: 
1. Sig = Significant  
2. Off-site alternative ADT rounded up to the nearest tenth. 
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12.0 ACCESS DISCUSSION 
12.1 Access  
As previously mentioned, access to the Gopher Canyon alternative site is proposed from the east via 
the I-15/Gopher Canyon Road exit, west on Gopher Canyon Road, and south on the access road, a 
new road along the west side of the Vista Valley Country Club golf course. Access from the west 
would primarily be oriented from East Vista Way, east on Gopher Canyon Road, and south on the 
access road. A longer alternative route was identified in the 1992 siting study (BRG, 1992) to the 
southeast corner of the site by taking Twin Oaks Valley Road north from Deer Springs Road to a 
private road which led to a quarry on the southeastern side of the site. However, from an operational 
standpoint, the siting study concluded it appeared more logical to access the site from the north via 
Gopher Canyon Road, where trucks could enter at a lower elevation.  Based on field observations of 
the potential Twin Oaks Valley Road access route, LLG concurred that access from Gopher Canyon 
Road was a more logical option and was therefore included in this analysis.   

The new road from Gopher Canyon Road would conceptually diverge to either enter the landfill or 
to access the desilting basin and landfill support facilities. On-site access roads would be required 
around the perimeter of the site and would likely be surfaced with gravel. Switchback-type roads 
would likely be required in a few localized areas of steep grades around the landfill perimeter. 

As shown in the off-site alternative intersection analysis contained in this report for landfill access at 
Gopher Canyon Road, a significant direct and cumulative impact was calculated. Section 13.0 of this 
report discusses the mitigation measures recommended to reduce this impact to below a level of 
significance. As recommended in Section 13.0, the provisions of a traffic signal and widening of 
Gopher Canyon Road to provide additional turn lanes would be required to improve operations to an 
acceptable LOS at this intersection.   
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13.0 SUMMARY OF SIGNIFICANT IMPACTS, MITIGATION MEASURES & DESIGN 
FEATURES 

Per the applied significance thresholds and the analysis methodology presented in this report, off-site 
alternative-related traffic is calculated to cause significant impacts within the study area. The 
following section identifies the significance of impacts and recommended mitigation to address 
operating deficiencies.  

13.1 Direct Impacts  
The off-site alternative is calculated to have direct impacts at five (5) intersections and all four (4) 
roadway segments.  No direct impacts are calculated on study area freeway segments. 

INTERSECTIONS 
Based on the applied significance criteria, the following direct intersection impacts were 
calculated as a result of the addition of off-site alternative traffic: 

TRA-1. E. Vista Way / Gopher Canyon Road 

TRA-2. Gopher Canyon Road / Access 

TRA-3. Gopher Canyon Road / Twin Oaks Valley Road 

TRA-4. Gopher Canyon Road / I-15 Southbound Ramps 

TRA-5. Gopher Canyon Road / I-15 Northbound Ramps 

 

STREET SEGMENTS 
Based on the applied significance criteria, the following direct street segment impacts were 
calculated as a result of the addition of off-site alternative traffic: 

TRA-6. Gopher Canyon Road between E. Vista Way and the Access 

TRA-7. Gopher Canyon Road between the Access and Vista Valley Drive 

TRA-8. Gopher Canyon Road between Vista Valley Drive and Twin Oaks Valley Road 

TRA-9. Gopher Canyon Road between Twin Oaks Valley Road and the I-15 Southbound 
Ramps 

FREEWAY SEGMENTS 
No significant direct impacts were calculated on I-15 north or south of Gopher Canyon Road 
as a result of the addition of off-site alternative traffic to existing conditions. 
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13.2 Direct Impact Mitigation Measures 
The following is recommended to mitigate the direct impacts to below a level of significance: 

INTERSECTIONS 
TRA-1. E. Vista Way / Gopher Canyon Road – The following are two options for 

mitigating the direct impact at this location: 1) Widening Gopher Canyon Road to 
provide an exclusive westbound left-turn lane would mitigate this direct impact to 
a level below significance; or 2) Widening the westbound and northbound 
approaches to provide dedicated right-turn lanes and provide a right-turn overlap 
phase. The two options for mitigation are provided due to the feasibility of 
acquiring right-of-way (ROW) at this intersection and the movement and 
replacement of utility poles. Either option would mitigate this direct impact to 
below a level of significance. 

TRA-2. Gopher Canyon Road / Access – Installing a traffic signal and widening Gopher 
Canyon Road to provide a dedicated eastbound right-turn lane and exclusive 
westbound left-turn lane would mitigate this direct impact to a level below 
significance. 

TRA-3. Gopher Canyon Road / Twin Oaks Valley Road – Widening Gopher Canyon 
Road to provide a refuge lane (acceleration lane) for vehicles making a northbound 
left-turn from Twin Oaks Valley Road onto westbound Gopher Canyon Road 
would mitigate this direct impact to a level below significance. 

TRA-4. Gopher Canyon Road / I-15 Southbound Ramps – If not completed by another 
development, installing a new traffic signal and widening Gopher Canyon Road to 
provide an additional eastbound through lane would mitigate this direct impact to a 
level below significance.  A detailed signal warrant analysis should be conducted 
and a signal should not be installed until warrants are met.  

TRA-5. Gopher Canyon Road / I-15 Northbound Ramps – If not completed by another 
development, installing a new traffic signal at this intersection would mitigate this 
direct impact to a level below significance.  A detailed signal warrant analysis 
should be conducted and a signal should not be installed until warrants are met.  

Table 13–1 provides the mitigated intersection analysis results. Appendix J provides the mitigated 
analysis worksheets. 

STREET SEGMENTS 
TRA-6. Gopher Canyon Road between E. Vista Way and the Access – Widening 

Gopher Canyon Road to its ultimate GPU classification of a 4.1B Major Road with 
Intermittent Turn Lanes would mitigate this direct impact to below a level of 
significance. 

TRA-7. Gopher Canyon Road between the Access and Vista Valley Drive – Widening 
Gopher Canyon Road to its ultimate GPU classification of a 4.1B Major Road with 
Intermittent Turn Lanes would mitigate this direct impact to below a level of 
significance. 
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TRA-8. Gopher Canyon Road between Vista Valley Drive and Twin Oaks Valley 
Road – Widening Gopher Canyon Road to its ultimate GPU classification of a 
4.1B Major Road with Intermittent Turn Lanes would mitigate this direct impact to 
below a level of significance. 

TRA-9. Gopher Canyon Road between Twin Oaks Valley Road and the I-15 
Southbound Ramps – Widening Gopher Canyon Road to its ultimate GPU 
classification of a 4.1B Major Road with Intermittent Turn Lanes would mitigate 
this direct impact to below a level of significance. 

FREEWAY SEGMENTS 
No mitigation is required. 

13.3 Cumulative Impacts  
The off-site alternative is calculated to have near-term cumulative impacts at all six (6) intersections 
and on all four (4) street segments.  No buildout cumulative impacts are calculated on study area 
street segments.  No cumulative impacts are calculated on study area freeway segments. 

13.3.1 Near-Term  
INTERSECTIONS 

Based on the applied significance criteria, the following near-term cumulative intersection 
impacts were calculated as a result of the addition of off-site alternative traffic and 
cumulative project traffic: 

TRA-10. E. Vista Way / SR-76 (Mission Avenue) 

TRA-11. E. Vista Way / Gopher Canyon Road 

TRA-12. Gopher Canyon Road /  Access 

TRA-13. Gopher Canyon Road / Twin Oaks Valley Road 

TRA-14. Gopher Canyon Road / I-15 Southbound Ramps 

TRA-15. Gopher Canyon Road / I-15 Northbound Ramps 

 

STREET SEGMENTS 
Based on the applied significance criteria, the following near-term cumulative street segment 
impacts were calculated as a result of the addition of off-site alternative traffic and 
cumulative project traffic: 

TRA-16. Gopher Canyon Road between E. Vista Way and the Access 

TRA-17. Gopher Canyon Road between the Access and Vista Valley Drive 

TRA-18. Gopher Canyon Road between Vista Valley Drive and Twin Oaks Valley Road 

TRA-19. Gopher Canyon Road between Twin Oaks Valley Road and the I-15 Southbound 
Ramps 
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FREEWAY SEGMENTS 
No significant near-term cumulative impacts were calculated in the vicinity of the I-15 / 
Gopher Canyon Road interchange as a result of the addition of off-site alternative traffic and 
cumulative project traffic.’ 

13.3.2 Buildout  
STREET SEGMENTS 

Based on the applied significance criteria, no significant buildout cumulative impacts were 
calculated on study area street segments. 

 

13.4 Cumulative Impact Mitigation Measures  
The County Board of Supervisors adopted a Transportation Impact Fee (TIF) ordinance, which 
provides a mechanism for the County to obtain funding to mitigate anticipated cumulative 
transportation/circulation impacts, by requiring payment of an impact fee designated in the 
ordinance. The County updated the TIF Program in January 2008. Under the provisions of State 
CEQA Guidelines section 15130(a)(3), payment of the fee “to implement or fund its fair share of a 
mitigation measure or measures designed to alleviate the cumulative impact” allows an 
environmental document to “determine that a project’s contribution to a significant cumulative 
impact will be rendered less than cumulatively considerable and thus is not significant.”  

The TIF Program identifies transportation facilities needed to address cumulative impacts within 
designate areas of the County (TIF Areas) and then provides for payment of fees to cover a project’s 
“fair share” of the cost. TIF fees are segregated by TIF Area and are used to help fund transportation 
improvements within that Area. Within the North County Metro TIF Area impacted by the off-site 
alternative, transportation facilities for which TIF fees are collected include improving road 
segments and intersections.  The County of San Diego considers the payment of the TIF to serve as 
mitigation for cumulative impacts, regardless of recommended physical improvements. However, 
suggestions for mitigation measures are provided in this report to demonstrate the effectiveness of 
potential improvements which could be funded through the TIF Program. 

Potential cumulative impacts to the region’s state routes have been addressed in SANDAG’s 
Regional Transportation Plan (RTP). This plan, which considers network buildout over the next 30 
years, would use funds from TransNet, state, and federal funding to improve state-owned roadways 
to projected level of service objectives in the RTP. The following is recommended to mitigate the 
cumulative impacts locations to below a level of significance:  
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13.4.1 Near-Term  
INTERSECTIONS 

TRA-10. E. Vista Way / SR-76 (Mission Avenue) – The applicant shall make a payment 
toward the County of San Diego TIF Program. The implementation of the 
TransNet SR 76 Widening Project to provide additional lanes at this intersection 
would mitigate this cumulative impact to below a level of significance.  

TRA-11. E. Vista Way / Gopher Canyon Road – In addition to the direct mitigation to 
either widen Gopher Canyon Road to provide an exclusive westbound left-turn 
lane or to widen Gopher Canyon Road and E. Vista Way to provide dedicated 
right-turn lanes with overlap phases, the applicant shall make a payment toward 
the County of San Diego TIF Program. Widening of Gopher Canyon Road to its 
ultimate GPU classification of a 4.1B Major Road with Intermittent Turn Lanes 
would include improvements to the intersection lane geometry in addition to the 
direct mitigation which would mitigate this cumulative impact to below a level of 
significance. 

TRA-12. Gopher Canyon Road / Access – In addition to the direct mitigation to install a 
traffic signal and widen Gopher Canyon Road to provide a dedicated eastbound 
right-turn lane and exclusive westbound left-turn lane, the applicant shall make a 
payment toward the County of San Diego TIF Program. Widening of Gopher 
Canyon Road to its ultimate GPU classification of a 4.1B Major Road with 
Intermittent Turn Lanes would include improvements to the intersection lane 
geometry in addition to the direct mitigation which would mitigate this cumulative 
impact to below a level of significance. 

TRA-13. Gopher Canyon Road / Twin Oaks Valley Road – In addition to the direct 
mitigation to widen Gopher Canyon Road to provide a refuge lane (acceleration 
lane) for vehicles making a northbound left-turn from Twin Oaks Valley Road 
onto westbound Gopher Canyon Road, the applicant shall make a payment toward 
the County of San Diego TIF Program. Widening of Gopher Canyon Road to its 
ultimate GPU classification of a 4.1B Major Road with Intermittent Turn Lanes 
would include improvements to the intersection lane geometry in addition to the 
direct mitigation which would mitigate this cumulative impact to below a level of 
significance. 

TRA-14. Gopher Canyon Road / I-15 Southbound Ramps – In addition to the direct 
mitigation to install a traffic signal and widen Gopher Canyon Road to add an 
additional eastbound through lane this intersection, if not completed by another 
developer, the applicant shall make a payment toward the County of San Diego 
TIF Program. Installing a traffic signal and widening of Gopher Canyon Road to 
its ultimate GPU classification of a 4.1B Major Road with Intermittent Turn Lanes 
would include improvements to the intersection lane geometry which would 
mitigate this cumulative impact to below a level of significance. 
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TRA-15. Gopher Canyon Road / I-15 Northbound Ramps – In addition to the direct 
mitigation to install a traffic signal at this intersection if not completed by another 
developer, the applicant shall make a payment toward the County of San Diego 
TIF Program. Widening of Gopher Canyon Road to its ultimate GPU classification 
of a 4.1B Major Road with Intermittent Turn Lanes would include improvements 
to the intersection lane geometry in addition to the direct mitigation which would 
mitigate this cumulative impact to below a level of significance. 

 

Table 13–1 provides the mitigated intersection analysis results. Appendix J provides the mitigated 
analysis worksheets. 

STREET SEGMENTS 
TRA-16. Gopher Canyon Road between E. Vista Way and the Access – The applicant 

shall make a payment toward the County of San Diego TIF Program. Widening of 
Gopher Canyon Road to its ultimate GPU classification of a 4.1B Major Road with 
Intermittent Turn Lanes would result in LOS B operations which would mitigate 
this cumulative impact to below a level of significance.  

TRA-17. Gopher Canyon Road between the Access and Vista Valley Drive – The 
applicant shall make a payment toward the County of San Diego TIF Program. 
Widening of Gopher Canyon Road to its ultimate GPU classification of a 4.1B 
Major Road with Intermittent Turn Lanes would result in LOS B operations which 
would mitigate this cumulative impact to below a level of significance. 

TRA-18. Gopher Canyon Road between Vista Valley Drive and Twin Oaks Valley 
Road – The applicant shall make a payment toward the County of San Diego TIF 
Program. Widening of Gopher Canyon Road to its ultimate GPU classification of a 
4.1B Major Road with Intermittent Turn Lanes would result in LOS B operations 
which would mitigate this cumulative impact to below a level of significance. 

TRA-19. Gopher Canyon Road between Twin Oaks Valley Road and the I-15 
Southbound Ramps – The applicant shall make a payment toward the County of 
San Diego TIF Program. Widening of Gopher Canyon Road to its ultimate GPU 
classification of a 4.1B Major Road with Intermittent Turn Lanes would result in 
LOS B operations which would mitigate this cumulative impact to below a level of 
significance. 

Table 13–2 provides the mitigated segment operations.   

FREEWAY SEGMENTS 
No mitigation is required. 

13.4.2 Buildout  
STREET SEGMENTS 

No mitigation is required. 
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TABLE 13–1 

MITIGATED INTERSECTION OPERATIONS 

MM# Intersection 
Traffic 
Control 

(Pre/Post) 

Peak 
Hour 

Pre-Project With Project 
Pre-Mitigation 

With Project 
Post-Mitigation Sig? 

Delay  LOS  Delay  LOS Delay LOS 

Direct Impacts  
(Existing + Off-Site Alternative) 

TRA-1 

2. E. Vista Way / Gopher Canyon Road  
(Option 1: Widen Gopher Canyon Road to provide an 
exclusive westbound left-turn lane; or Option 2: Widen 
Gopher Canyon Road and E. Vista Way to provided 
dedicated right-turn lanes with an overlap phase)  

Signal AM 158.3 F 219.9 F 111.6 F No 
PM 263.2 F 300.5 F 212.4 F No 

TRA-2 
3. Gopher Canyon Road / Access 

(Install a traffic signal and add lanes) 
TWSC/ 
Signal 

AM — — 640.6 F 22.6 C No 
PM — — Err F 46.8 D No 

TRA-3 
5. Gopher Canyon Road / Twin Oaks Valley Road 

(Widen Gopher Canyon Road to provide a 
refuge/acceleration lane) 

TWSC 
AM 31.7 D 50.2 F 18.7 C No 
PM 35.5 E 53.1 F 23.8 C No 

TRA-4 
6. Gopher Canyon Road / I-15 Southbound Ramps 

(If not completed by another development, install a 
traffic signal and add lanes) 

TWSC/ 
Signal 

AM 290.7 F 701.7 F 28.6 C No 
PM 370.6 F 835.7 F 22.2 C No 

TRA-5 
7. Gopher Canyon Road / I-15 Northbound Ramps 

(If not completed by another development, install a 
traffic signal)  

TWSC/ 
Signal 

AM 49.7 E 314.4 F 29.0 C No 
PM Err F Err F 36.1 D No 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
3. Mitigation provided for locations currently operating at LOS E or F are required to improve operations to better than or equal to pre-project conditions only. 
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TABLE 13–1 
MITIGATED INTERSECTION OPERATIONS 

MM# Intersection 
Traffic 
Control 

(Pre/Post) 

Peak 
Hour 

Pre-Project With Project 
Pre-Mitigation 

With Project 
Post-Mitigation Sig? 

Delay  LOS  Delay  LOS Delay LOS 

(CONTINUED FROM PREVIOUS TABLE) 

Near-Term Cumulative Impacts  
(Existing + Off-Site Alternative + Cumulative Projects) 

TRA-10 
1. E. Vista Way / SR-76 (Mission Ave) 

(County of San Diego TIF Program/TransNet SR 76 
Widening Project – Add lanes) 

Signal 
AM 98.2 F 110.8 F 71.6 E No 
PM 101.3 F 117.6 F 97.1 F No 

TRA-11 
2. E. Vista Way / Gopher Canyon Road  

(MM# TRA-1, and County of San Diego TIF Program – 
Add lanes) 

Signal 
AM 191.6 F 253.8 F 132.1 F No 
PM 292.9 F 356.9 F 258.4 F No 

TRA-12 
3. Gopher Canyon Road / Access 

(MM# TRA-2, and County of San Diego TIF Program – 
Add lanes) 

DNE/ 
Signal 

AM — — 820.3 F 23.3 C No 
PM — — Err F 45.6 D No 

TRA-13 
5. Gopher Canyon Road / Twin Oaks Valley Road 

(MM# TRA-3, and County of San Diego TIF Program – 
Add lanes) 

TWSC/ 
Signal 

AM 34.1 D 56.0 E 19.3 C No 
PM 48.8 E 83.1 F 29.6 D No 

TRA-14 
6. Gopher Canyon Road / I-15 Southbound Ramps 

(MM# TRA-4, and County of San Diego TIF Program – 
Add lanes) 

TWSC/ 
Signal 

AM Err F Err F 30.9 C No 
PM Err F Err F 29.0 C No 

TRA-15 
7. Gopher Canyon Road / I-15 Northbound Ramps 

(MM# TRA-5, and County of San Diego TIF Program – 
Add lanes) 

TWSC/ 
Signal 

AM 185.7 F 641.6 F 23.5 C No 
PM Err F Err F 52.9 D No 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
3. Mitigation provided for locations currently operating at LOS E or F are required to improve operations to better than or equal to pre-project conditions only. 
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TABLE 13–2 
MITIGATED STREET SEGMENT ANALYSIS 

Location Pre-Project Pre-
Mitigation Post-Mitigation 

Sig? 

MM# Street Segment Functional 
Classification 

LOS E 
Capacity LOS LOS Improved 

Classification 
LOS E 

Capacity LOS 

Direct Impacts  
(Existing + Off-Site Alternative) 

TRA-6 
1. Gopher Canyon Road between E. Vista Way  

and the Access  
(Widen Gopher Canyon Road to four lanes) 

2-Ln  
Rural Collector 16,200 E E 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

TRA-7 
2. Gopher Canyon Road between the Access and 

Vista Valley Drive 
(Widen Gopher Canyon Road to four lanes) 

2-Ln  
Rural Collector 16,200 E F 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

TRA-8 
3. Gopher Canyon Road between Vista Valley 

Drive and Twin Oaks Valley Road 
(Widen Gopher Canyon Road to four lanes) 

2-Ln  
Rural Collector 16,200 E F 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

TRA-9 
4. Gopher Canyon Road between Twin Oaks Valley 

Road and the I-15 Southbound Ramps  
(Widen Gopher Canyon Road to four lanes) 

2-Ln  
Rural Collector 16,200 E F 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
3. Mitigation provided for locations currently operating at LOS E or F are required to improve operations to better than or equal to pre-project conditions only. 
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TABLE 13–2 
MITIGATED STREET SEGMENT ANALYSIS 

Location Pre-Project Pre-
Mitigation Post-Mitigation 

Sig? 

MM# Street Segment Functional 
Classification 

LOS E 
Capacity LOS LOS Improved 

Classification 
LOS E 

Capacity LOS 

(CONTINUED FROM PREVIOUS TABLE) 

Near-Term Cumulative Impacts  
(Existing + Off-Site Alternative + Cumulative Projects) 

TRA-16 
1. Gopher Canyon Road between E. Vista Way  

and the Access  
(County of San Diego TIF Program – Add lanes) 

2-Ln  
Rural Collector 16,200 F F 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

TRA-17 
2. Gopher Canyon Road the Access  

and Vista Valley Drive 
(County of San Diego TIF Program – Add lanes) 

2-Ln  
Rural Collector 16,200 F F 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

TRA-18 
3. Gopher Canyon Road between Vista Valley 

Drive and Twin Oaks Valley Road 
(County of San Diego TIF Program – Add lanes) 

2-Ln  
Rural Collector 16,200 F F 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

TRA-19 
4. Gopher Canyon Road between Twin Oaks Valley 

Road and the I-15 Southbound Ramps  
(County of San Diego TIF Program – Add lanes) 

2-Ln  
Rural Collector 16,200 F F 

4.1B Major Road
w/ Intermittent 

Turn Lanes 
34,200 B No 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
3. Mitigation provided for locations currently operating at LOS E or F are required to improve operations to better than or equal to pre-project conditions only. 
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13.5 Impacts and Mitigation Summary Table 
Table 13–3 summarizes the significant impacts and the corresponding mitigation measures.  

TABLE 13–3 
SUMMARY OF SIGNIFICANT IMPACTS / MITIGATION MEASURES 

MM# Location Impact  
Type Mitigation Measure 

Mitigated to Below a 
Significant Level? 

Direct Near-Term 
Cumulative 

Intersections 

TRA-1 &  
TRA-11 

2. E. Vista Way /  
Gopher Canyon Road 

Direct &  
Near-Term 
Cumulative 

Option 1) Widen Gopher Canyon Road to provide an exclusive westbound left-
turn lane; or Option 2) Widen Gopher Canyon Road and E. Vista Way to provide 
a westbound and northbound dedicated right-turn lane with overlap phase. 
Payment toward the County of San Diego TIF Program. 
(Widen Gopher Canyon Road to 4.1B Major Road standards to provide 
additional lanes at this intersection) 

Yes Yes 

TRA-2 & 
TRA-12 

3. Gopher Canyon Road / 
Access 

Direct &  
Near-Term 
Cumulative 

Install a traffic signal and widen Gopher Canyon Road to provide a dedicated 
eastbound right-turn lane and exclusive westbound left-turn lane. 
Payment toward the County of San Diego TIF Program.  
(Widen Gopher Canyon Road to 4.1B Major Road standards to provide 
additional lanes at this intersection) 

Yes Yes 

TRA-3 & 
TRA-13 

5. Gopher Canyon Road /  
Twin Oaks Valley Road 

Direct &  
Near-Term 
Cumulative 

Widen Gopher Canyon Road to provide a refuge lane (acceleration lane) for 
vehicles making a northbound left-turn from Twin Oaks Valley Road onto 
westbound Gopher Canyon Road. 
Payment toward the County of San Diego TIF Program.  
(Widen Gopher Canyon Road to 4.1B Major Road standards to provide 
additional lanes at this intersection) 

Yes Yes 

General Notes: 
1. MM# = Mitigation measure number. 
2. N/A = Not applicable 
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TABLE 13–3 
SUMMARY OF SIGNIFICANT IMPACTS / MITIGATION MEASURES 

MM# Location Impact  
Type Mitigation Measure 

Mitigated to Below a 
Significant Level? 

Direct Near-Term 
Cumulative 

(CONTINUED FROM PREVIOUS TABLE) 

Intersections 

TRA-4 & 
TRA-14 

Gopher Canyon Road /  
I-15 Southbound Ramps 

Direct &  
Near-Term 
Cumulative 

Install a traffic signal, if not completed by another developer, and widen Gopher 
Canyon Road to provide additional lanes at this intersection. 
Payment toward the County of San Diego TIF Program.  
(Widen Gopher Canyon Road to 4.1B Major Road standards to provide 
additional lanes at this intersection) 

Yes Yes 

TRA-5 & 
TRA-15 

Gopher Canyon Road /  
I-15 Northbound Ramps 

Direct &  
Near-Term 
Cumulative 

Install a traffic signal if not completed by another developer. 
Payment toward the County of San Diego TIF Program.  
(Widen Gopher Canyon Road to 4.1B Major Road standards to provide 
additional lanes at this intersection) 

Yes Yes 

TRA-10 
E. Vista Way / SR-76  
(Mission Avenue) 

Near-Term 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Implementation of the TransNet SR 76 Widening Project to provide additional 
lanes at this intersection) 

N/A Yes 

General Notes: 
1. MM# = Mitigation measure number. 
2. N/A = Not applicable 
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TABLE 13–3 
SUMMARY OF SIGNIFICANT IMPACTS / MITIGATION MEASURES 

MM# Location Impact  
Type Mitigation Measure 

Mitigated to Below a 
Significant Level? 

Direct Near-Term 
Cumulative 

(CONTINUED FROM PREVIOUS TABLE) 

Segments 

TRA-6 & 
TRA-16 

Gopher Canyon Road between 
E. Vista Way and the Access 

Direct &  
Near-Term 
Cumulative 

Widen Gopher Canyon Road to 4.1B Major Road standards 
Payment toward the County of San Diego TIF Program.  

Yes Yes 

TRA-7 & 
TRA-17 

Gopher Canyon Road between 
the Access and  
Vista Valley Drive 

Direct &  
Near-Term 
Cumulative 

Widen Gopher Canyon Road to 4.1B Major Road standards 
Payment toward the County of San Diego TIF Program.  

Yes Yes 

TRA-8 & 
TRA-18 

Gopher Canyon Road between 
Vista Valley Drive and  
Twin Oaks Valley Road 

Direct &  
Near-Term 
Cumulative 

Widen Gopher Canyon Road to 4.1B Major Road standards 
Payment toward the County of San Diego TIF Program.  

Yes Yes 

TRA-9 & 
TRA-19  

Gopher Canyon Road between 
Twin Oaks Valley Road and the 
I-15 Southbound Ramps 

Direct &  
Near-Term 
Cumulative 

Widen Gopher Canyon Road to 4.1B Major Road standards 
Payment toward the County of San Diego TIF Program.  

Yes Yes 

General Notes: 
1. MM# = Mitigation measure number. 
2. N/A = Not applicable 
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14.0 REFERENCES AND LIST OF PREPARERS AND ORGANIZATIONS CONTACTED 
14.1 References 
The following references were utilized in preparing this Traffic Impact Study.  

 Darnell & Associates Traffic Study for Gregory Canyon Landfill, 1999 and 2007. 

 LLG (Internal Draft) Traffic Study for Gregory Canyon Landfill, February 10, 2012. 

 Highway Capacity Manual (HCM) 2010 

 County of San Diego Report Format and Content Requirements—Transportation and 
Traffic, dated August 24, 2011. 

 County of San Diego Guidelines for Determining Significance—Transportation and 
Traffic, dated August 24, 2011. 

 County’s General Plan Public Facilities Element (PFE) 

 County of San Diego General Plan Update Mobility Element, October 2010. 

 North County Landfill Supplemental Siting Study, prepared by BRG for the County of 
San Diego, January 1992 

 

14.2 List of Preparers 
 John Boarman, Principal—Linscott, Law & Greenspan, Engineers 

 Chris Mendiara, Associate Principal—Linscott, Law & Greenspan, Engineers 

 Cara Leone, Transportation Planner II—Linscott, Law & Greenspan, Engineers 

 Sasha Jovanovic, GIS Specialist—Linscott, Law & Greenspan, Engineers 

 

14.3 Organizations Contacted 
 County of San Diego, Department of Public Works Transportation Division 

 PCR Services Corporation 

 R3 Consulting Group, Inc. 
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TRAFFIC VOLUME, SPEED DATA & TRUCK PERCENTAGES 
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Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 0 0 0 8 25 18 10 0 0 0 61
01:00 0 0 0 0 0 0 0 2 17 6 5 3 3 0 36
02:00 0 0 0 1 0 0 2 4 13 8 4 1 0 0 33
03:00 0 0 0 0 0 0 0 4 10 9 3 1 0 0 27
04:00 0 1 0 1 0 0 0 5 32 30 11 5 0 0 85
05:00 0 0 0 0 0 0 1 22 107 124 40 2 1 1 298
06:00 0 0 0 1 0 0 2 46 369 280 49 1 0 0 748
07:00 0 0 0 0 0 0 2 27 382 471 36 1 0 1 920
08:00 0 0 0 0 0 0 1 30 309 268 23 1 2 0 634
09:00 0 0 0 0 0 1 8 39 150 107 14 3 0 0 322
10:00 0 0 0 0 3 2 8 37 109 106 23 2 0 1 291
11:00 0 0 0 0 0 0 15 22 107 83 19 1 1 0 248
12:00 PM 0 0 0 0 0 0 9 23 100 80 25 0 2 0 239
13:00 0 0 0 0 0 3 7 31 121 94 31 0 0 0 287
14:00 0 0 0 0 0 3 12 34 132 97 35 2 0 0 315
15:00 0 0 0 0 0 0 6 55 154 123 17 0 0 1 356
16:00 0 0 0 0 0 1 12 52 223 172 16 1 2 0 479
17:00 0 0 0 0 0 1 7 40 268 183 21 3 0 0 523
18:00 0 0 0 0 0 1 3 35 125 91 22 0 0 0 277
19:00 0 0 0 0 0 0 0 17 98 75 14 2 0 0 206
20:00 0 0 0 0 0 1 3 20 53 47 17 3 1 0 145
21:00 0 0 0 0 0 1 1 22 52 52 16 1 0 0 145
22:00 0 0 0 0 0 0 0 9 37 34 13 0 0 1 94
23:00 0 0 0 0 0 0 2 2 26 26 11 4 0 0 71

Totals 1 3 3 14 101 586 3019 2584 475 37 12 5 6840
0% 0% 0% 0% 1% 9% 44% 38% 7% 1% 0% 0% 100%

0 1 0 3 3 3 39 246 1630 1510 237 21 7 3 3703
0% 0% 0% 0% 1% 4% 24% 22% 3% 0% 0% 0% 54%

 04:00  02:00 10:00 10:00 11:00 06:00 07:00 07:00 06:00 04:00 01:00 05:00 07:00
 1  1 3 2 15 46 382 471 49 5 3 1 920
0 0 0 0 0 11 62 340 1389 1074 238 16 5 2 3137

0% 1% 5% 20% 16% 3% 0% 0% 0% 46%
13:00 14:00 15:00 17:00 17:00 14:00 23:00 12:00 15:00 17:00

     3 12 55 268 183 35 4 2 1 523

Average 
Speed

50th 
Percentile

85th 
Percentile

49.6 49 54

AM Peak Hour
Volume

Volume
PM Peak Hour

% PM

WESTBOUND

% AM
% of Totals

0

12-1045-007

3/1/12-THURS

FIELD DATA SERVICES OF ARIZONA, INC.
GPS INFORMATION

0
0

GOPHER CANYON RD. WEST OF VISTA VALLEY DR.



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 0 0 3 14 7 7 3 1 0 0 35
01:00 0 0 0 1 0 1 2 3 6 5 2 0 0 0 20
02:00 0 0 0 0 0 0 2 12 10 4 5 0 0 0 33
03:00 0 0 0 0 1 1 2 6 7 10 0 2 0 0 29
04:00 0 0 0 0 1 2 0 11 14 20 11 2 2 0 63
05:00 0 0 0 0 0 2 25 49 52 21 13 3 0 1 166
06:00 0 0 0 0 0 2 17 64 130 75 7 0 0 1 296
07:00 0 0 0 0 9 12 20 158 189 79 5 2 0 0 474
08:00 0 0 0 0 2 13 11 126 193 74 23 1 0 0 443
09:00 0 1 0 0 3 3 23 76 100 52 8 1 0 0 267
10:00 0 0 0 0 0 4 24 57 113 54 17 1 0 0 270
11:00 0 0 0 0 0 4 20 69 124 61 11 2 0 0 291
12:00 PM 0 0 0 0 1 4 17 70 130 64 8 1 0 0 295
13:00 0 0 0 0 0 5 23 65 119 59 13 0 0 0 284
14:00 0 0 0 0 0 2 36 101 192 68 11 3 3 0 416
15:00 0 0 0 0 1 15 55 229 290 90 13 0 0 1 694
16:00 0 0 2 2 7 25 111 337 454 106 14 0 0 0 1058
17:00 0 0 0 0 1 10 82 366 456 98 3 0 1 1 1018
18:00 0 0 0 0 2 27 93 241 160 48 3 0 0 0 574
19:00 0 0 0 0 1 6 44 115 109 32 5 1 1 0 314
20:00 0 0 0 0 0 2 28 63 71 25 5 3 2 0 199
21:00 0 0 0 0 2 10 35 46 76 17 5 1 0 0 192
22:00 0 0 0 1 1 0 10 32 35 20 3 2 0 2 106
23:00 0 0 0 0 1 2 4 21 20 5 5 0 0 0 58

Totals 1 2 4 33 152 687 2331 3057 1094 193 26 9 6 7595
0% 0% 0% 0% 2% 9% 31% 40% 14% 3% 0% 0% 0% 100%

0 1 0 1 16 44 149 645 945 462 105 15 2 2 2387
0% 0% 0% 1% 2% 8% 12% 6% 1% 0% 0% 0% 31%

 09:00  01:00 07:00 08:00 05:00 07:00 08:00 07:00 08:00 05:00 04:00 05:00 07:00
 1  1 9 13 25 158 193 79 23 3 2 1 474
0 0 2 3 17 108 538 1686 2112 632 88 11 7 4 5208

0% 0% 0% 1% 7% 22% 28% 8% 1% 0% 0% 0% 69%
16:00 16:00 16:00 18:00 16:00 17:00 17:00 16:00 16:00 14:00 14:00 22:00 16:00

  2 2 7 27 111 366 456 106 14 3 3 2 1058

Average 
Speed

50th 
Percentile

85th 
Percentile

45.7 46 51

AM Peak Hour
Volume

% PM
PM Peak Hour

Volume

EASTBOUND 0

% of Totals
% AM

FIELD DATA SERVICES OF ARIZONA, INC.
12-1045-007 0 GPS INFORMATION

3/1/12-THURS GOPHER CANYON RD. WEST OF VISTA VALLEY DR. 0



PROJECT: 0
DATE: LOCATION: GOPHER CANYON RD. WEST OF VISTA VALLEY DR.

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 83 13 0 0 0 0 0 0 0 0 0 0 96
01:00 0 47 7 0 2 0 0 0 0 0 0 0 0 56
02:00 0 46 13 0 6 0 0 1 0 0 0 0 0 66
03:00 0 41 12 1 2 0 0 0 0 0 0 0 0 56
04:00 3 112 23 0 10 0 0 0 0 0 0 0 0 148
05:00 0 338 81 3 41 1 0 0 0 0 0 0 0 464
06:00 0 796 170 0 69 2 0 5 0 0 2 0 0 1044
07:00 0 1099 216 2 70 3 0 2 1 0 1 0 0 1394
08:00 1 849 158 1 64 0 0 3 0 0 0 0 1 1077
09:00 3 435 103 3 43 2 0 0 0 0 0 0 0 589
10:00 2 415 84 2 57 0 0 1 0 0 0 0 0 561
11:00 3 391 100 5 38 2 0 0 0 0 0 0 0 539
12:00 PM 1 405 76 5 42 1 0 4 0 0 0 0 0 534
13:00 2 419 90 4 49 3 0 4 0 0 0 0 0 571
14:00 2 538 127 1 59 2 0 2 0 0 0 0 0 731
15:00 3 770 173 2 96 3 0 3 0 0 0 0 0 1050
16:00 12 1145 271 3 96 5 0 3 1 0 1 0 0 1537
17:00 4 1170 250 5 106 2 0 3 1 0 0 0 0 1541
18:00 8 653 133 1 52 3 1 0 0 0 0 0 0 851
19:00 1 418 65 0 36 0 0 0 0 0 0 0 0 520
20:00 0 274 49 0 18 1 0 2 0 0 0 0 0 344
21:00 1 284 34 2 16 0 0 0 0 0 0 0 0 337
22:00 3 164 27 0 6 0 0 0 0 0 0 0 0 200
23:00 0 107 21 0 1 0 0 0 0 0 0 0 0 129

49 10999 2296 40 979 30 1 33 3 0 4 0 1 14435

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 29 6 0 0 0 0 0 0 0 0 0 0 35
01:00 0 18 1 0 1 0 0 0 0 0 0 0 0 20
02:00 0 22 7 0 3 0 0 1 0 0 0 0 0 33
03:00 0 20 7 1 1 0 0 0 0 0 0 0 0 29
04:00 0 44 13 0 6 0 0 0 0 0 0 0 0 63
05:00 0 106 33 2 24 1 0 0 0 0 0 0 0 166
06:00 0 210 48 0 33 2 0 2 0 0 1 0 0 296
07:00 0 374 65 1 30 1 0 2 0 0 1 0 0 474
08:00 1 348 53 1 37 0 0 2 0 0 0 0 1 443
09:00 3 189 52 1 20 2 0 0 0 0 0 0 0 267
10:00 2 188 43 2 34 0 0 1 0 0 0 0 0 270
11:00 3 199 50 4 33 2 0 0 0 0 0 0 0 291
12:00 PM 1 216 49 3 23 0 0 3 0 0 0 0 0 295
13:00 2 199 44 3 32 3 0 1 0 0 0 0 0 284
14:00 2 292 79 0 40 2 0 1 0 0 0 0 0 416
15:00 3 501 116 1 70 2 0 1 0 0 0 0 0 694
16:00 12 787 176 2 75 2 0 2 1 0 1 0 0 1058
17:00 4 778 148 2 82 2 0 1 1 0 0 0 0 1018
18:00 8 437 86 0 40 3 0 0 0 0 0 0 0 574
19:00 1 245 40 0 28 0 0 0 0 0 0 0 0 314
20:00 0 160 21 0 15 1 0 2 0 0 0 0 0 199
21:00 1 160 16 2 13 0 0 0 0 0 0 0 0 192
22:00 3 82 15 0 6 0 0 0 0 0 0 0 0 106
23:00 0 48 9 0 1 0 0 0 0 0 0 0 0 58

46 5652 1177 25 647 23 19 2 3 1 7595

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 54 7 0 0 0 0 0 0 0 0 0 0 61
01:00 0 29 6 0 1 0 0 0 0 0 0 0 0 36
02:00 0 24 6 0 3 0 0 0 0 0 0 0 0 33
03:00 0 21 5 0 1 0 0 0 0 0 0 0 0 27
04:00 3 68 10 0 4 0 0 0 0 0 0 0 0 85
05:00 0 232 48 1 17 0 0 0 0 0 0 0 0 298
06:00 0 586 122 0 36 0 0 3 0 0 1 0 0 748
07:00 0 725 151 1 40 2 0 0 1 0 0 0 0 920
08:00 0 501 105 0 27 0 0 1 0 0 0 0 0 634
09:00 0 246 51 2 23 0 0 0 0 0 0 0 0 322
10:00 0 227 41 0 23 0 0 0 0 0 0 0 0 291
11:00 0 192 50 1 5 0 0 0 0 0 0 0 0 248
12:00 PM 0 189 27 2 19 1 0 1 0 0 0 0 0 239
13:00 0 220 46 1 17 0 0 3 0 0 0 0 0 287
14:00 0 246 48 1 19 0 0 1 0 0 0 0 0 315
15:00 0 269 57 1 26 1 0 2 0 0 0 0 0 356
16:00 0 358 95 1 21 3 0 1 0 0 0 0 0 479
17:00 0 392 102 3 24 0 0 2 0 0 0 0 0 523
18:00 0 216 47 1 12 0 1 0 0 0 0 0 0 277
19:00 0 173 25 0 8 0 0 0 0 0 0 0 0 206
20:00 0 114 28 0 3 0 0 0 0 0 0 0 0 145
21:00 0 124 18 0 3 0 0 0 0 0 0 0 0 145
22:00 0 82 12 0 0 0 0 0 0 0 0 0 0 94
23:00 0 59 12 0 0 0 0 0 0 0 0 0 0 71

3 5347 1119 15 332 7 1 14 1 1 6840

Field Data Services
12-1045-008
3/1/12-THURS

TOTAL

TOTAL

TOTAL

EASTBOUND

TOTAL

WESTBOUND



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 0 1 4 26 23 9 1 0 0 0 64
01:00 0 0 0 0 0 0 2 6 2 4 1 0 0 0 15
02:00 0 0 0 0 0 0 4 4 1 4 1 0 0 0 14
03:00 0 0 0 0 1 2 6 10 14 8 3 0 0 0 44
04:00 0 0 0 0 0 2 2 15 27 22 1 0 0 0 69
05:00 0 1 0 0 0 1 21 19 15 9 2 0 0 0 68
06:00 0 0 0 0 3 5 45 108 90 39 12 0 0 0 302
07:00 0 0 0 0 3 20 120 215 251 131 48 2 0 0 790
08:00 0 0 1 2 6 26 68 199 318 116 58 11 0 1 806
09:00 0 0 0 0 0 11 42 186 207 102 50 7 2 0 607
10:00 0 0 0 0 2 13 72 142 251 96 50 10 0 0 636
11:00 1 0 0 0 3 8 98 208 273 79 35 2 0 0 707
12:00 PM 0 0 0 0 5 15 104 216 115 30 3 0 0 0 488
13:00 0 0 0 1 3 18 116 205 166 32 4 0 0 0 545
14:00 0 1 0 0 0 4 64 209 197 46 0 0 2 0 523
15:00 0 0 0 0 6 29 120 253 171 45 10 0 0 0 634
16:00 0 1 0 0 3 11 84 196 246 37 11 1 0 0 590
17:00 0 0 0 0 0 2 88 255 252 70 2 0 0 2 671
18:00 1 0 1 0 1 2 73 196 140 54 2 0 0 0 470
19:00 0 0 0 0 0 8 48 96 104 37 6 0 0 0 299
20:00 0 0 0 0 4 4 32 78 56 30 5 0 0 0 209
21:00 0 0 0 0 0 1 20 35 34 14 2 1 0 0 107
22:00 0 0 0 0 0 4 34 39 76 27 3 4 1 0 188
23:00 0 0 0 0 0 2 12 14 18 11 3 0 0 0 60

Totals 2 3 2 3 40 189 1279 2930 3047 1052 313 38 5 3 8906
0% 0% 0% 0% 0% 2% 14% 33% 34% 12% 4% 0% 0% 0% 100%

1 1 1 2 18 89 484 1138 1472 619 262 32 2 1 4122
0% 0% 0% 0% 0% 1% 5% 13% 17% 7% 3% 0% 0% 0% 46%

11:00 05:00 08:00 08:00 08:00 08:00 07:00 07:00 08:00 07:00 08:00 08:00 09:00 08:00 08:00
1 1 1 2 6 26 120 215 318 131 58 11 2 1 806
1 2 1 1 22 100 795 1792 1575 433 51 6 3 2 4784

0% 0% 0% 0% 0% 1% 9% 20% 18% 5% 1% 0% 0% 0% 54%
18:00 14:00 18:00 13:00 15:00 15:00 15:00 17:00 17:00 17:00 16:00 22:00 14:00 17:00 17:00

1 1 1 1 6 29 120 255 252 70 11 4 2 2 671

Average 
Speed

50th 
Percentile

85th 
Percentile

45.0 45 50

AM Peak Hour
Volume

Volume
PM Peak Hour

% PM

WESTBOUND

% AM
% of Totals

0

12-1045-006

3/13/12-TUES

FIELD DATA SERVICES OF ARIZONA, INC.
GPS INFORMATION

0
0

GOPHER CANYON RD. BTWN. TWIN OAKS VALLEY RD. & VISTA VLY D



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 0 0 3 24 9 1 1 0 0 0 38
01:00 0 0 1 0 0 4 5 5 8 3 0 0 0 0 26
02:00 0 0 0 0 1 0 1 4 7 2 1 0 0 0 16
03:00 0 0 0 0 1 3 5 8 5 7 0 0 0 0 29
04:00 0 0 0 1 2 1 4 21 26 11 3 1 0 0 70
05:00 0 0 0 0 0 6 33 51 35 13 2 0 0 0 140
06:00 0 0 2 8 8 19 96 97 43 7 0 0 1 1 282
07:00 0 0 1 0 14 28 66 119 88 9 0 0 0 0 325
08:00 0 0 2 0 0 23 79 141 69 24 3 2 0 0 343
09:00 0 0 0 1 3 9 74 90 51 10 1 0 1 0 240
10:00 0 0 1 0 7 15 62 93 56 11 0 0 0 0 245
11:00 1 0 1 2 0 16 52 109 73 6 4 0 0 0 264
12:00 PM 0 2 2 4 1 29 61 109 61 12 0 2 0 1 284
13:00 0 0 0 0 1 12 58 102 76 17 1 0 0 0 267
14:00 0 0 0 0 11 28 105 161 94 24 2 0 0 0 425
15:00 0 0 0 6 61 66 136 251 128 18 2 0 0 1 669
16:00 0 0 0 0 4 43 224 496 140 15 0 0 0 0 922
17:00 0 0 0 13 23 54 202 498 175 6 0 0 0 0 971
18:00 0 0 0 0 3 38 131 264 127 22 0 0 0 0 585
19:00 0 0 0 0 1 15 90 123 44 5 1 0 0 0 279
20:00 1 0 0 0 12 31 75 68 31 2 1 0 0 0 221
21:00 0 1 0 0 5 12 34 79 38 7 1 2 0 0 179
22:00 0 0 0 1 6 11 21 36 19 6 3 1 0 0 104
23:00 0 0 0 0 1 9 21 19 13 1 2 1 0 0 67

Totals 2 3 10 36 165 472 1638 2968 1416 239 28 9 2 3 6991
0% 0% 0% 1% 2% 7% 23% 42% 20% 3% 0% 0% 0% 0% 100%

1 0 8 12 36 124 480 762 470 104 15 3 2 1 2018
0% 0% 0% 1% 2% 7% 11% 7% 1% 0% 0% 0% 0% 29%

11:00  06:00 06:00 07:00 07:00 06:00 08:00 07:00 08:00 11:00 08:00 06:00 06:00 08:00
1  2 8 14 28 96 141 88 24 4 2 1 1 343
1 3 2 24 129 348 1158 2206 946 135 13 6 0 2 4973

0% 0% 0% 0% 2% 5% 17% 32% 14% 2% 0% 0% 0% 71%
20:00 12:00 12:00 17:00 15:00 15:00 16:00 17:00 17:00 14:00 22:00 12:00 12:00 17:00

1 2 2 13 61 66 224 498 175 24 3 2  1 971

Average 
Speed

50th 
Percentile

85th 
Percentile

41.6 42 47

AM Peak Hour
Volume

% PM
PM Peak Hour

Volume

EASTBOUND 0

% of Totals
% AM

FIELD DATA SERVICES OF ARIZONA, INC.
12-1045-006 0 GPS INFORMATION

3/13/12-TUES GOPHER CANYON RD. BTWN. TWIN OAKS VALLEY RD. & VISTA VLY D 0



PROJECT: 0
DATE: LOCATION: GOPHER CANYON RD. BTWN. TWIN OAKS VALLEY RD. & VISTA VLY. D

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 88 9 0 5 0 0 0 0 0 0 0 0 102
01:00 0 35 4 2 0 0 0 0 0 0 0 0 0 41
02:00 0 25 4 0 1 0 0 0 0 0 0 0 0 30
03:00 0 59 9 0 2 1 0 2 0 0 0 0 0 73
04:00 0 103 24 1 10 1 0 0 0 0 0 0 0 139
05:00 2 157 27 0 19 2 0 1 0 0 0 0 0 208
06:00 0 477 73 0 30 1 0 1 1 0 0 1 0 584
07:00 0 1014 66 0 25 8 0 1 1 0 0 0 0 1115
08:00 1 1013 80 1 44 3 0 7 0 0 0 0 0 1149
09:00 2 723 78 5 27 8 0 4 0 0 0 0 0 847
10:00 1 744 90 1 38 4 1 2 0 0 0 0 0 881
11:00 4 842 88 3 31 1 0 2 0 0 0 0 0 971
12:00 PM 1 569 145 4 52 0 0 0 1 0 0 0 0 772
13:00 6 627 129 2 45 2 0 1 0 0 0 0 0 812
14:00 1 731 151 5 57 2 0 1 0 0 0 0 0 948
15:00 5 964 236 4 88 2 0 3 1 0 0 0 0 1303
16:00 19 1186 214 5 86 1 0 0 0 0 0 0 1 1512
17:00 12 1324 217 2 82 2 0 3 0 0 0 0 0 1642
18:00 6 872 140 1 34 1 0 0 1 0 0 0 0 1055
19:00 2 484 73 1 15 2 0 1 0 0 0 0 0 578
20:00 2 362 49 0 15 1 0 0 1 0 0 0 0 430
21:00 1 247 26 1 10 1 0 0 0 0 0 0 0 286
22:00 0 246 39 0 7 0 0 0 0 0 0 0 0 292
23:00 0 114 11 0 2 0 0 0 0 0 0 0 0 127

65 13006 1982 38 725 43 1 29 6 0 0 1 1 15897

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 32 3 0 3 0 0 0 0 0 0 0 0 38
01:00 0 23 2 1 0 0 0 0 0 0 0 0 0 26
02:00 0 13 2 0 1 0 0 0 0 0 0 0 0 16
03:00 0 19 5 0 2 1 0 2 0 0 0 0 0 29
04:00 0 41 18 1 9 1 0 0 0 0 0 0 0 70
05:00 1 103 15 0 18 2 0 1 0 0 0 0 0 140
06:00 0 204 47 0 27 1 0 1 1 0 0 1 0 282
07:00 0 244 52 0 19 8 0 1 1 0 0 0 0 325
08:00 0 245 56 1 33 2 0 6 0 0 0 0 0 343
09:00 2 167 42 3 16 6 0 4 0 0 0 0 0 240
10:00 1 170 40 0 27 4 1 2 0 0 0 0 0 245
11:00 3 194 38 3 25 1 0 0 0 0 0 0 0 264
12:00 PM 1 201 45 3 34 0 0 0 0 0 0 0 0 284
13:00 3 193 43 2 26 0 0 0 0 0 0 0 0 267
14:00 1 325 55 4 39 1 0 0 0 0 0 0 0 425
15:00 2 492 100 3 68 2 0 2 0 0 0 0 0 669
16:00 15 714 124 2 66 1 0 0 0 0 0 0 0 922
17:00 10 800 99 2 57 2 0 1 0 0 0 0 0 971
18:00 5 478 76 0 25 0 0 0 1 0 0 0 0 585
19:00 2 226 37 0 12 1 0 1 0 0 0 0 0 279
20:00 2 182 23 0 12 1 0 0 1 0 0 0 0 221
21:00 1 149 18 1 9 1 0 0 0 0 0 0 0 179
22:00 0 86 13 0 5 0 0 0 0 0 0 0 0 104
23:00 0 60 5 0 2 0 0 0 0 0 0 0 0 67

49 5361 958 26 535 35 1 21 4 1 6991

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 56 6 0 2 0 0 0 0 0 0 0 0 64
01:00 0 12 2 1 0 0 0 0 0 0 0 0 0 15
02:00 0 12 2 0 0 0 0 0 0 0 0 0 0 14
03:00 0 40 4 0 0 0 0 0 0 0 0 0 0 44
04:00 0 62 6 0 1 0 0 0 0 0 0 0 0 69
05:00 1 54 12 0 1 0 0 0 0 0 0 0 0 68
06:00 0 273 26 0 3 0 0 0 0 0 0 0 0 302
07:00 0 770 14 0 6 0 0 0 0 0 0 0 0 790
08:00 1 768 24 0 11 1 0 1 0 0 0 0 0 806
09:00 0 556 36 2 11 2 0 0 0 0 0 0 0 607
10:00 0 574 50 1 11 0 0 0 0 0 0 0 0 636
11:00 1 648 50 0 6 0 0 2 0 0 0 0 0 707
12:00 PM 0 368 100 1 18 0 0 0 1 0 0 0 0 488
13:00 3 434 86 0 19 2 0 1 0 0 0 0 0 545
14:00 0 406 96 1 18 1 0 1 0 0 0 0 0 523
15:00 3 472 136 1 20 0 0 1 1 0 0 0 0 634
16:00 4 472 90 3 20 0 0 0 0 0 0 0 1 590
17:00 2 524 118 0 25 0 0 2 0 0 0 0 0 671
18:00 1 394 64 1 9 1 0 0 0 0 0 0 0 470
19:00 0 258 36 1 3 1 0 0 0 0 0 0 0 299
20:00 0 180 26 0 3 0 0 0 0 0 0 0 0 209
21:00 0 98 8 0 1 0 0 0 0 0 0 0 0 107
22:00 0 160 26 0 2 0 0 0 0 0 0 0 0 188
23:00 0 54 6 0 0 0 0 0 0 0 0 0 0 60

16 7645 1024 12 190 8 8 2 1 8906

Field Data Services
12-1045-006
3/13/12-TUES

TOTAL

TOTAL

TOTAL

EASTBOUND

TOTAL

WESTBOUND



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 0 1 0 2 9 14 23 8 0 2 59
01:00 0 0 0 0 0 1 0 1 3 11 10 7 3 1 37
02:00 0 0 0 0 1 0 0 1 7 8 10 6 1 0 34
03:00 0 0 0 0 0 0 0 1 7 7 10 6 2 0 33
04:00 0 0 0 0 1 0 0 1 8 18 35 15 8 3 89
05:00 0 0 0 0 0 0 1 4 36 95 104 63 11 3 317
06:00 0 2 0 0 0 2 4 20 85 276 287 53 3 1 733
07:00 0 0 0 0 0 0 3 12 85 302 444 44 4 1 895
08:00 0 0 1 2 2 0 0 17 67 230 269 40 5 0 633
09:00 0 0 0 0 0 5 3 7 46 110 89 22 4 1 287
10:00 0 0 0 1 3 2 0 11 40 92 91 19 5 0 264
11:00 0 0 0 0 5 0 0 7 40 72 86 25 2 0 237
12:00 PM 0 0 0 0 0 2 1 12 23 79 86 14 5 1 223
13:00 0 0 0 0 0 1 1 15 35 92 102 28 1 0 275
14:00 0 0 0 0 1 2 0 7 59 105 102 19 3 1 299
15:00 0 0 1 1 0 1 1 16 77 143 119 15 3 0 377
16:00 0 0 0 0 0 0 3 7 65 290 107 18 3 0 493
17:00 0 0 0 0 1 0 0 10 80 324 95 20 0 0 530
18:00 0 0 0 0 1 0 1 5 41 95 102 22 3 0 270
19:00 0 0 0 1 1 1 1 11 21 68 66 25 9 1 205
20:00 0 0 0 0 1 3 1 4 31 41 40 15 8 2 146
21:00 0 0 0 0 0 0 1 0 13 48 54 26 7 0 149
22:00 0 0 0 0 0 2 0 1 10 21 44 13 4 1 96
23:00 0 0 0 0 0 0 0 0 9 23 21 15 3 1 72

Totals 2 2 5 17 23 21 172 897 2564 2396 538 97 19 6753
0% 0% 0% 0% 0% 0% 3% 13% 38% 35% 8% 1% 0% 100%

0 2 1 3 12 11 11 84 433 1235 1458 308 48 12 3618
0% 0% 0% 0% 0% 0% 1% 6% 18% 22% 5% 1% 0% 54%

 06:00 08:00 08:00 11:00 09:00 06:00 06:00 06:00 07:00 07:00 05:00 05:00 04:00 07:00
 2 1 2 5 5 4 20 85 302 444 63 11 3 895
0 0 1 2 5 12 10 88 464 1329 938 230 49 7 3135

0% 0% 0% 0% 0% 1% 7% 20% 14% 3% 1% 0% 46%
15:00 15:00 14:00 20:00 16:00 15:00 17:00 17:00 15:00 13:00 19:00 20:00 17:00

  1 1 1 3 3 16 80 324 119 28 9 2 530

Average 
Speed

50th 
Percentile

85th 
Percentile

54.2 54 59

12-1045-005

3/1/12-THURS

FIELD DATA SERVICES OF ARIZONA, INC.
GPS INFORMATION

0
0

GOPHER CANYON RD. BTWN. I-15 SB RAMPS & TWIN OAKS VALLEY R
WESTBOUND

% AM
% of Totals

0

AM Peak Hour
Volume

Volume
PM Peak Hour

% PM



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 1 0 0 2 11 5 10 2 1 0 0 32
01:00 0 0 0 0 0 0 3 3 4 6 3 0 0 0 19
02:00 0 0 0 0 0 0 3 7 6 7 5 1 0 0 29
03:00 0 0 0 0 0 1 0 4 4 8 7 0 0 0 24
04:00 0 0 0 0 0 3 1 8 20 27 6 3 1 0 69
05:00 0 0 0 0 1 8 17 41 70 29 6 0 0 0 172
06:00 0 0 0 1 1 12 24 76 124 43 4 1 0 0 286
07:00 0 0 0 3 0 3 23 125 252 43 6 2 0 0 457
08:00 0 0 1 0 3 19 24 88 251 58 6 0 0 0 450
09:00 0 0 0 1 1 2 38 77 117 36 3 0 1 0 276
10:00 0 0 0 0 0 1 21 77 118 41 9 0 0 0 267
11:00 0 0 0 1 0 0 12 105 132 24 5 1 0 0 280
12:00 PM 0 0 0 1 0 0 14 78 151 44 6 0 0 0 294
13:00 0 0 0 0 7 1 22 67 114 38 4 2 0 0 255
14:00 0 0 0 0 4 7 44 119 161 51 2 2 0 0 390
15:00 0 0 0 0 10 40 87 225 236 58 2 0 0 0 658
16:00 0 0 0 0 7 18 137 437 336 51 3 1 0 0 990
17:00 0 0 0 0 3 16 127 407 369 33 2 0 0 0 957
18:00 0 0 0 0 3 7 65 273 163 38 6 0 0 0 555
19:00 0 0 0 0 0 16 26 97 116 31 4 1 0 0 291
20:00 0 0 0 0 0 1 9 72 67 31 6 0 0 0 186
21:00 0 0 0 0 0 7 30 45 70 22 2 0 0 0 176
22:00 0 0 0 0 1 0 6 42 31 22 7 0 0 0 109
23:00 0 0 0 0 0 0 2 10 33 12 1 0 0 0 58

Totals 1 8 41 162 737 2494 2950 763 107 15 2 7280
0% 0% 1% 2% 10% 34% 41% 10% 1% 0% 0% 100%

0 0 1 7 6 49 168 622 1103 332 62 9 2 0 2361
0% 0% 0% 1% 2% 9% 15% 5% 1% 0% 0% 32%

  08:00 07:00 08:00 08:00 09:00 07:00 07:00 08:00 10:00 04:00 04:00  07:00
  1 3 3 19 38 125 252 58 9 3 1  457
0 0 0 1 35 113 569 1872 1847 431 45 6 0 0 4919

0% 0% 2% 8% 26% 25% 6% 1% 0% 68%
12:00 15:00 15:00 16:00 16:00 17:00 15:00 22:00 13:00 16:00

   1 10 40 137 437 369 58 7 2   990

Average 
Speed

50th 
Percentile

85th 
Percentile

45.0 45 50

FIELD DATA SERVICES OF ARIZONA, INC.
12-1045-005 0 GPS INFORMATION

3/1/12-THURS GOPHER CANYON RD. BTWN. I-15 SB RAMPS & TWIN OAKS VALLEY R 0
EASTBOUND 0

% of Totals
% AM

AM Peak Hour
Volume

% PM
PM Peak Hour

Volume



PROJECT: 0
DATE: LOCATION: GOPHER CANYON RD. BTWN. I-15 SB RAMPS & TWIN OAKS VALLEY RD

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 78 12 0 1 0 0 0 0 0 0 0 0 91
01:00 0 47 7 0 2 0 0 0 0 0 0 0 0 56
02:00 0 47 9 0 6 0 0 1 0 0 0 0 0 63
03:00 0 40 12 1 4 0 0 0 0 0 0 0 0 57
04:00 1 120 22 0 15 0 0 0 0 0 0 0 0 158
05:00 2 347 83 2 54 1 0 0 0 0 0 0 0 489
06:00 4 758 145 0 107 2 0 2 0 0 1 0 0 1019
07:00 6 1094 155 2 88 3 0 2 1 0 0 0 1 1352
08:00 2 878 121 0 78 0 0 4 0 0 0 0 0 1083
09:00 3 411 88 3 55 0 0 2 1 0 0 0 0 563
10:00 2 392 90 1 43 0 1 2 0 0 0 0 0 531
11:00 6 374 89 2 40 2 0 3 1 0 0 0 0 517
12:00 PM 1 394 70 3 48 0 0 1 0 0 0 0 0 517
13:00 1 390 79 5 52 1 0 2 0 0 0 0 0 530
14:00 1 531 107 3 43 1 0 3 0 0 0 0 0 689
15:00 4 779 157 3 89 1 1 0 1 0 0 0 0 1035
16:00 12 1218 170 3 79 1 0 0 0 0 0 0 0 1483
17:00 7 1253 156 4 63 1 1 1 1 0 0 0 0 1487
18:00 9 666 97 2 51 0 0 0 0 0 0 0 0 825
19:00 1 402 65 0 27 1 0 0 0 0 0 0 0 496
20:00 1 261 44 0 25 0 0 1 0 0 0 0 0 332
21:00 1 263 47 0 14 0 0 0 0 0 0 0 0 325
22:00 2 176 19 0 8 0 0 0 0 0 0 0 0 205
23:00 0 113 11 0 6 0 0 0 0 0 0 0 0 130

66 11032 1855 34 998 14 3 24 5 0 1 0 1 14033

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 29 3 0 0 0 0 0 0 0 0 0 0 32
01:00 0 18 1 0 0 0 0 0 0 0 0 0 0 19
02:00 0 23 3 0 2 0 0 1 0 0 0 0 0 29
03:00 0 17 5 1 1 0 0 0 0 0 0 0 0 24
04:00 0 54 10 0 5 0 0 0 0 0 0 0 0 69
05:00 0 127 28 2 15 0 0 0 0 0 0 0 0 172
06:00 0 218 47 0 19 1 0 1 0 0 0 0 0 286
07:00 0 399 37 0 14 3 0 2 1 0 0 0 1 457
08:00 1 369 53 0 24 0 0 3 0 0 0 0 0 450
09:00 1 214 36 1 22 0 0 1 1 0 0 0 0 276
10:00 2 205 45 0 13 0 0 2 0 0 0 0 0 267
11:00 3 212 46 2 14 2 0 0 1 0 0 0 0 280
12:00 PM 1 237 40 1 14 0 0 1 0 0 0 0 0 294
13:00 0 197 35 3 19 0 0 1 0 0 0 0 0 255
14:00 1 316 56 0 16 0 0 1 0 0 0 0 0 390
15:00 3 523 91 0 39 1 0 0 1 0 0 0 0 658
16:00 11 819 118 2 40 0 0 0 0 0 0 0 0 990
17:00 5 825 100 2 24 0 0 1 0 0 0 0 0 957
18:00 8 467 61 0 19 0 0 0 0 0 0 0 0 555
19:00 1 243 34 0 12 1 0 0 0 0 0 0 0 291
20:00 1 157 20 0 8 0 0 0 0 0 0 0 0 186
21:00 1 154 16 0 5 0 0 0 0 0 0 0 0 176
22:00 1 97 8 0 3 0 0 0 0 0 0 0 0 109
23:00 0 54 4 0 0 0 0 0 0 0 0 0 0 58

40 5974 897 14 328 8 14 4 1 7280

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 49 9 0 1 0 0 0 0 0 0 0 0 59
01:00 0 29 6 0 2 0 0 0 0 0 0 0 0 37
02:00 0 24 6 0 4 0 0 0 0 0 0 0 0 34
03:00 0 23 7 0 3 0 0 0 0 0 0 0 0 33
04:00 1 66 12 0 10 0 0 0 0 0 0 0 0 89
05:00 2 220 55 0 39 1 0 0 0 0 0 0 0 317
06:00 4 540 98 0 88 1 0 1 0 0 1 0 0 733
07:00 6 695 118 2 74 0 0 0 0 0 0 0 0 895
08:00 1 509 68 0 54 0 0 1 0 0 0 0 0 633
09:00 2 197 52 2 33 0 0 1 0 0 0 0 0 287
10:00 0 187 45 1 30 0 1 0 0 0 0 0 0 264
11:00 3 162 43 0 26 0 0 3 0 0 0 0 0 237
12:00 PM 0 157 30 2 34 0 0 0 0 0 0 0 0 223
13:00 1 193 44 2 33 1 0 1 0 0 0 0 0 275
14:00 0 215 51 3 27 1 0 2 0 0 0 0 0 299
15:00 1 256 66 3 50 0 1 0 0 0 0 0 0 377
16:00 1 399 52 1 39 1 0 0 0 0 0 0 0 493
17:00 2 428 56 2 39 1 1 0 1 0 0 0 0 530
18:00 1 199 36 2 32 0 0 0 0 0 0 0 0 270
19:00 0 159 31 0 15 0 0 0 0 0 0 0 0 205
20:00 0 104 24 0 17 0 0 1 0 0 0 0 0 146
21:00 0 109 31 0 9 0 0 0 0 0 0 0 0 149
22:00 1 79 11 0 5 0 0 0 0 0 0 0 0 96
23:00 0 59 7 0 6 0 0 0 0 0 0 0 0 72

26 5058 958 20 670 6 3 10 1 1 6753TOTAL

TOTAL

EASTBOUND

TOTAL

WESTBOUND

Field Data Services
12-1045-005
3/1/12-THURS

TOTAL
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APPENDIX B 
HIGHWAY CAPACITY MANUAL  

INTERSECTION ANALYSIS METHODOLOGY 
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2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA 
FOR UNSIGNALIZED INTERSECTIONS 

 
In the 2000 Highway Capacity Manual (HCM), Level of Service for unsignalized intersections is determined by the 
computed or measured control delay and is defined for each minor movement.  Level of Service is not defined for 
the intersection as a whole.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel 
time.  The criteria are given in the following the table, and are based on the average control delay for any particular 
minor movement. 
 

LEVEL OF 
SERVICE 

AVERAGE CONTROL DELAY  
SEC/VEH 

EXPECTED DELAY TO 
MINOR STREET TRAFFIC 

A 0.0 < 10.0 Little or no delay 
B 10.1 to 15.0 Short traffic delays 
C 15.1 to 25.0 Average traffic delays 
D 25.1 to 35.0 Long traffic delays 
E 35.1 to 50.0 Very long traffic delays 
F  > 50.0 Severe congestion 

   
Level of Service F exists when there are insufficient gaps of suitable size to allow a side street demand to safely 
cross through a major street traffic stream.  This Level of Service is generally evident from extremely long control 
delays experienced by side-street traffic and by queuing on the minor-street approaches.  The method, however, is 
based on a constant critical gap size; that is, the critical gap remains constant no matter how long the side-street 
motorist waits.  LOS F may also appear in the form on side-street vehicles selecting smaller-than-usual gaps.  In 
such cases, safety may be a problem, and some disruption to the major traffic stream may result.  It is important to 
note that LOS F may not always result in long queues but may result in adjustments to normal gap acceptance 
behavior, which are more difficult to observe in the field than queuing.   
 
In most cases at Two-Way Stop Controlled (TWSC) intersections, the critical movement is the minor-street left-turn 
movement.  As such, the minor-street left-turn movement can generally be considered the primary factor affecting 
overall intersection performance.  The lower threshold for LOS F is set at 50 seconds of delay per vehicle.  There are 
many instances, particularly in urban areas, in which the delay equations will predict delays of 50 seconds (LOS F) 
or more for minor-street movements under very low volume conditions on the minor street (less than 25 
vehicle/hour).  Since the first term of the equation is a function only of the capacity, the LOS F threshold of 50 
sec/vehicle is reached with a movement capacity of approximately 85 vehicle/hour or less.   
 
This procedure assumes random arrivals on the major street.  For a typical four-lane arterial with average daily 
traffic volumes in the range of 15,000 to 20,000 vehicles per day (peak hour, 1,500 to 2,000 vehicle/hour), the delay 
equation used in the TWSC capacity analysis procedure will predict 50 seconds of delay or more (LOS F) for many 
urban TWSC intersections that allow minor-street left-turn movements.  The LOS F threshold will be reached 
regardless of the volume of minor-street left-turn traffic.  Not-withstanding this fact, most low-volume minor-
street approaches would not meet any of the volume or delay warrants for signalization of the Manual on Uniform 
Traffic Control Devices (MUTCD) since the warrants define an asymptote at 100 vehicle/hour on the minor 
approach.  As a result, many public agencies that use the HCM Level of Service thresholds to determine the design 
adequacy of TWSC intersections may be forced to eliminate the minor-street left-turn movement, even when the 
movement may not present any operational problem, such as the formation of long queues on the minor street or 
driveway approach.   
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2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA  
FOR SIGNALIZED INTERSECTIONS 

 
 
 
In the 2000 Highway Capacity Manual (HCM), Level of Service for signalized intersections is defined in terms of 
delay.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel time.  Specifically, 
Level of Service criteria are stated in terms of the average control delay per vehicle for a 15-minute analysis period.  
Control delay includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. 
 
Delay is a complex measure, and is dependent on a number of variables, including the quality of progression, the 
cycle length, the green ratio, and the v/c ratio for the lane group or approach in question. 
 
 LEVEL OF SERVICE CONTROLLED DELAY 
  PER VEHICLE 
  (SEC) 
 
 A  < 10.0 
 B 10.1 to 20.0 
 C 20.1 to 35.0 
 D 35.1 to 55.0 
 E 55.1 to 80.0 
 F  > 80.0 
 
Level of Service A describes operations with very low delay, (i.e. less than 10.0 seconds per vehicle).  This occurs 
when progression is extremely favorable, and most vehicles arrive during the green phase.  Most vehicles do not 
stop at all.  Short cycle lengths may also contribute to low delay. 
 
Level of Service B describes operations with delay in the range of 10.1 to 20.0 seconds per vehicle.  This generally 
occurs with good progression and/or short cycle lengths.  More vehicles stop than for LOS A, causing higher levels 
of average delay. 
 
Level of Service C describes operations with delay in the range of 20.1 to 35.0 seconds per vehicle.  These higher 
delays may result from fair progression and/or longer cycle lengths.  Individual cycle failures may begin to appear in 
the level.  The number of vehicles stopping is significant at this level, although many still pass through the 
intersections without stopping. 
 
Level of Service D describes operations with delay in the range of 35.1 to 55.0 seconds per vehicle.  At Level D, the 
influence of congestion becomes more noticeable.  Longer delays may result from some combination of unfavorable 
progression, long cycle lengths, or high v/c ratios.  Many vehicles stop, and the proportion of vehicles not stopping 
declines.  Individual cycle failures are noticeable. 
 
Level of Service E describes operations with delay in the range of 55.1 to 80.0 seconds per vehicle.  This is 
considered to be the limit of acceptable delay.  These high delay values generally indicate poor progression, long 
cycle lengths, and high v/c ratios.  Individual cycle failures are frequent occurrences.  
 
Level of Service F describes operations with delay in excess of 80.0 seconds per vehicle.  This is considered to be 
unacceptable to most drivers.  This condition often occurs with over-saturation (i.e. when arrival flow rates exceed 
the capacity of the intersection).  It may also occur at high v/c ratios below 1.00 with many individual cycle failures.  
Poor progression and long cycle lengths may also be major contributing causes to such delay levels. 
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APPENDIX C 
COUNTY OF SAN DIEGO  

ROADWAY CLASSIFICATION TABLE 
 
 



TABLE 1
AVERAGE DAILY VEHICLE TRIPS*

CIRCULATION ELEMENT ROADS LEVELS OF SERVICE

Road Classification
# of Travel

A B C D E
Lanes

Expressway (6.1) 6 .<36,000 <54,000 <70,000 <86,000 <108,000

Prime Arterial (6.2) 6 <22,200 <37,000 <44,600 <50,000 <57,000

(4.1A) 4 <14,800 <24,700 <29,600 <33,400 <37,000
Major Road

wi Intermittent Turn Lanes (4.1 B) 4 <13,700 <22,800 <27,400 <30,800 <34,200

Collector 4 <13,700 <22,800 <27,400 <30,800 <34,200

wi Raised Median (4.2A) 4 <18,000 <21,000 <24,000 <27,000 <30,000
Boulevard

wi Intermittent Turn Lanes (4.2B) 4 <16,800 <19,600 <22,500 <25,000 <28,000

Town Collector 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Raised Median (2.1 A) 2 <10,000 <11,700 <13,400 <15,000 <19,000

wi Continuous Left Turn Lane (2.1 B) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Community

wi Intermittent Turn Lane (2.1 C) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
wi Passing Lane (2.1 D) 2 <3,000 <6,000 <9,500 <13,500 <19,000

No Median (2.1 E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.2A) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Continuous Left Turn Lane (2.2B) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Intermittent Turn Lane (2.2C) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Light

wi Passing Lane (2.2D) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
No Median (2.2E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Reduced Shoulder (2.2F) 2 <5,800 <6,800 <7,800 <8,700 <9,700

Rural Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Light Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Mountain 2 <1,900 <4,100 <7,100 <10,900 <16,200

Recreational Parkway 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.3A) 2 <3,000 <6,000 <7,000 <8,000 <9,000
Minor

wi Intermittent Turn Lane (2.3B)
Collector

2 <3,000 <6,000 <7,000 <8,000 <9,000

No Median (2.3C) 2 <1,900 <4,100 <6,000 <7,000 <8,000

NON-CIRCULATION ELEMENT ROADS** LEVELS OF SERVICE

Residential Collector 2 - - <4,500 - -

Rural Residential Collector*** 2 - - <4,500 - -
Residential Road 2 - - <1,500 - -

Rural Residential Road*** 2 - - <1,500 - -

Residential Cul-de-Sac or Loop Road 2 - - <200 - -
• The values shown are subject to adjustment based on the geometry of the roadway, side frictions, and other relevant factors as determined by the Director, Departmen
of Public Works.
•• Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not carry through traffic. Levels of service normally apply te
roads carrying through traffic between major trip generators and attractors.

••• Rural Residential Collectors and Rural Residential Roads are intended to serve areas with lot sizes of 2 acres or more which do not have a demand for on-street
parking. On-street parking is not assured for these cross sections. Additional right-of-way is needed if on-street parking is in paved area.
•••• See Tables 2A and 28 for roadway surfacing and right-of-way widths.

- 58 -



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

Gopher Canyon Alternative 

N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Report\Appendix Cover Pages.doc 

APPENDIX D 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING 
 



Ex AM
1: SR 76 (Mission Ave) & Old River Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex AM.syn Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 537 256 288 702 3 240 38 297 4 134 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1770 3368 3433 1862 1786 1583 1744
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1770 3368 3433 1862 1786 1583 1744
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 584 278 313 763 3 261 41 323 4 146 132
RTOR Reduction (vph) 0 63 0 0 0 0 0 0 225 0 36 0
Lane Group Flow (vph) 30 799 0 313 766 0 0 302 98 0 246 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 2.3 28.4 11.0 37.1 15.6 26.6 14.8
Effective Green, g (s) 2.3 28.4 11.0 37.1 15.6 26.6 14.8
Actuated g/C Ratio 0.03 0.32 0.13 0.42 0.18 0.30 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 46 1089 430 787 317 561 294
v/s Ratio Prot 0.02 0.24 c0.09 c0.41 c0.17 0.02 c0.14
v/s Ratio Perm 0.04
v/c Ratio 0.65 0.73 0.73 0.97 0.95 0.17 0.84
Uniform Delay, d1 42.4 26.3 37.0 24.9 35.7 22.5 35.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.5 2.6 6.1 25.5 37.9 0.1 18.4
Delay (s) 70.9 28.9 43.0 50.3 73.6 22.7 53.7
Level of Service E C D D E C D
Approach Delay (s) 30.4 48.2 47.3 53.7
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 87.8 Sum of lost time (s) 18.0
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

Ex AM
2: Ormsby St & E. Vista Way 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex AM.syn Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 739 0 251 1 331 312 158 461 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.97 1.00 0.93 1.00 1.00
Flt Protected 0.98 0.96 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1734 1770 1727 1770 1863
Flt Permitted 0.98 0.96 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1734 1770 1727 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 803 0 273 1 360 339 172 501 0
RTOR Reduction (vph) 0 1 0 0 8 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 1068 0 1 678 0 172 501 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 61.6 0.8 47.8 10.5 57.5
Effective Green, g (s) 1.2 61.6 0.8 47.8 10.5 57.5
Actuated g/C Ratio 0.01 0.44 0.01 0.34 0.08 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 768 10 593 134 770
v/s Ratio Prot c0.00 c0.62 0.00 c0.39 c0.10 0.27
v/s Ratio Perm
v/c Ratio 0.07 1.39 0.10 1.14 1.28 0.65
Uniform Delay, d1 68.4 38.8 68.8 45.6 64.3 32.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 183.9 4.4 83.3 172.6 2.0
Delay (s) 70.3 222.6 73.1 128.9 236.9 34.7
Level of Service E F E F F C
Approach Delay (s) 70.3 222.6 128.8 86.4
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 158.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 139.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 119.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Ex AM
3: Gopher Canyon Rd & Project Access 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex AM.syn Page 3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 492 0 0 975 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 535 0 0 1060 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 535 1595 535
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 535 1595 535
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1033 118 545

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 535 1060 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1033 1700
Volume to Capacity 0.31 0.00 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15

Ex AM
4: Gopher Canyon Rd & Vista Valley Dr 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex AM.syn Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 479 13 10 961 14 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 521 14 11 1045 15 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 535 1587 521
vC1, stage 1 conf vol 521
vC2, stage 2 conf vol 1066
vCu, unblocked vol 535 1587 521
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 99 95 98
cM capacity (veh/h) 1033 295 556

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 521 14 11 1045 27
Volume Left 0 0 11 0 15
Volume Right 0 14 0 0 12
cSH 1700 1700 1033 1700 372
Volume to Capacity 0.31 0.01 0.01 0.61 0.07
Queue Length 95th (ft) 0 0 1 0 6
Control Delay (s) 0.0 0.0 8.5 0.0 15.4
Lane LOS A C
Approach Delay (s) 0.0 0.1 15.4
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15



Ex AM
5: Gopher Canyon Rd & Twin Oaks Valley Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex AM.syn Page 5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 492 6 7 935 13 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 535 7 8 1016 14 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 541 1570 538
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 541 1570 538
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 99
cM capacity (veh/h) 1027 121 543

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 541 1024 20
Volume Left 0 8 14
Volume Right 7 0 5
cSH 1700 1027 154
Volume to Capacity 0.32 0.01 0.13
Queue Length 95th (ft) 0 1 11
Control Delay (s) 0.0 0.2 31.7
Lane LOS A D
Approach Delay (s) 0.0 0.2 31.7
Approach LOS D

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15

Ex AM
6: Gopher Canyon Rd & I-15 SB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex AM.syn Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 253 233 419 316 0 0 0 0 41 0 563
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 275 253 455 343 0 0 0 0 45 0 612
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 343 528 1484 1656 402 1656 1783 172
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 343 528 1484 1656 402 1656 1783 172
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 56 100 100 100 0 100 27
cM capacity (veh/h) 1212 1035 16 54 598 42 45 842

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 528 455 172 172 657
Volume Left 0 455 0 0 45
Volume Right 253 0 0 0 612
cSH 1700 1035 1700 1700 419
Volume to Capacity 0.31 0.44 0.10 0.10 1.57
Queue Length 95th (ft) 0 57 0 0 911
Control Delay (s) 0.0 11.2 0.0 0.0 290.7
Lane LOS B F
Approach Delay (s) 0.0 6.4 290.7
Approach LOS F

Intersection Summary
Average Delay 98.8
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15



Ex AM
7: Gopher Canyon Rd & I-15 NB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex AM.syn Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 154 140 0 0 575 57 160 1 137 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 167 152 0 0 625 62 174 1 149 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 687 152 799 1174 76 1067 1143 343
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 687 152 799 1174 76 1067 1143 343
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 81 100 27 99 85 100 100 100
cM capacity (veh/h) 903 1426 237 155 970 127 162 652

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 167 76 76 417 270 324
Volume Left 167 0 0 0 0 174
Volume Right 0 0 0 0 62 149
cSH 903 1700 1700 1700 1700 381
Volume to Capacity 0.19 0.04 0.04 0.25 0.16 0.85
Queue Length 95th (ft) 17 0 0 0 0 201
Control Delay (s) 9.9 0.0 0.0 0.0 0.0 49.7
Lane LOS A E
Approach Delay (s) 5.2 0.0 49.7
Approach LOS E

Intersection Summary
Average Delay 13.3
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15



Ex PM
1: SR 76 (Mission Ave) & Old River Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex PM.syn Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 99 756 222 417 672 36 159 111 313 4 78 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (prot) 1770 3419 3433 1849 1810 1583 1771
Flt Permitted 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (perm) 1770 3419 3433 1849 1810 1583 1771
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 108 822 241 453 730 39 173 121 340 4 85 49
RTOR Reduction (vph) 0 27 0 0 2 0 0 0 228 0 21 0
Lane Group Flow (vph) 108 1036 0 453 767 0 0 294 112 0 117 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 7.1 34.5 14.5 41.9 16.9 31.4 11.3
Effective Green, g (s) 7.1 34.5 14.5 41.9 16.9 31.4 11.3
Actuated g/C Ratio 0.07 0.36 0.15 0.44 0.18 0.33 0.12
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 1239 523 814 321 597 210
v/s Ratio Prot 0.06 0.30 c0.13 c0.42 c0.16 0.03 c0.07
v/s Ratio Perm 0.04
v/c Ratio 0.82 0.84 0.87 0.94 0.92 0.19 0.56
Uniform Delay, d1 43.4 27.8 39.4 25.5 38.5 22.8 39.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.0 5.1 14.0 18.9 29.4 0.2 3.2
Delay (s) 74.4 32.8 53.4 44.4 67.9 22.9 42.8
Level of Service E C D D E C D
Approach Delay (s) 36.7 47.8 43.8 42.8
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 42.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 95.2 Sum of lost time (s) 13.5
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Ex PM
2: Ormsby St & E. Vista Way 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex PM.syn Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 393 0 155 1 367 826 321 373 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.96 1.00 0.90 1.00 1.00
Flt Protected 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1730 1770 1669 1770 1863
Flt Permitted 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1730 1770 1669 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 427 0 168 1 399 898 349 405 0
RTOR Reduction (vph) 0 1 0 0 9 0 0 48 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 586 0 1 1249 0 349 405 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 33.5 0.8 69.8 16.5 85.5
Effective Green, g (s) 1.2 33.5 0.8 69.8 16.5 85.5
Actuated g/C Ratio 0.01 0.24 0.01 0.50 0.12 0.62
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 417 10 838 210 1146
v/s Ratio Prot c0.00 c0.34 0.00 c0.75 c0.20 0.22
v/s Ratio Perm
v/c Ratio 0.07 1.41 0.10 1.49 1.66 0.35
Uniform Delay, d1 68.3 52.8 68.7 34.6 61.2 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 196.2 4.4 227.2 318.0 0.2
Delay (s) 70.2 248.9 73.1 261.8 379.3 13.3
Level of Service E F E F F B
Approach Delay (s) 70.2 248.9 261.6 182.7
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 236.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.48
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 137.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Ex PM
3: Gopher Canyon Rd & Project Access 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1090 0 0 576 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1185 0 0 626 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1185 1811 1185
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1185 1811 1185
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 589 86 230

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1185 626 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 589 1700
Volume to Capacity 0.70 0.00 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15

Ex PM
4: Gopher Canyon Rd & Vista Valley Dr 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex PM.syn Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1079 11 9 558 18 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1173 12 10 607 20 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1185 1799 1173
vC1, stage 1 conf vol 1173
vC2, stage 2 conf vol 626
vCu, unblocked vol 1185 1799 1173
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 98 92 96
cM capacity (veh/h) 589 260 234

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 1173 12 10 607 29
Volume Left 0 0 10 0 20
Volume Right 0 12 0 0 10
cSH 1700 1700 589 1700 251
Volume to Capacity 0.69 0.01 0.02 0.36 0.12
Queue Length 95th (ft) 0 0 1 0 10
Control Delay (s) 0.0 0.0 11.2 0.0 21.2
Lane LOS B C
Approach Delay (s) 0.0 0.2 21.2
Approach LOS C

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15



Ex PM
5: Gopher Canyon Rd & Twin Oaks Valley Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex PM.syn Page 5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1057 12 2 569 6 6
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1149 13 2 618 7 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1162 1778 1155
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1162 1778 1155
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 93 97
cM capacity (veh/h) 601 90 240

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1162 621 13
Volume Left 0 2 7
Volume Right 13 0 7
cSH 1700 601 131
Volume to Capacity 0.68 0.00 0.10
Queue Length 95th (ft) 0 0 8
Control Delay (s) 0.0 0.1 35.5
Lane LOS A E
Approach Delay (s) 0.0 0.1 35.5
Approach LOS E

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15

Ex PM
6: Gopher Canyon Rd & I-15 SB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex PM.syn Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 791 302 223 322 0 0 0 0 40 0 225
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 860 328 242 350 0 0 0 0 43 0 245
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 350 1188 1684 1859 1024 1859 2023 175
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 350 1188 1684 1859 1024 1859 2023 175
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 58 100 100 100 0 100 71
cM capacity (veh/h) 1206 583 29 42 233 31 33 838

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 1188 242 175 175 288
Volume Left 0 242 0 0 43
Volume Right 328 0 0 0 245
cSH 1700 583 1700 1700 173
Volume to Capacity 0.70 0.42 0.10 0.10 1.67
Queue Length 95th (ft) 0 51 0 0 496
Control Delay (s) 0.0 15.5 0.0 0.0 370.6
Lane LOS C F
Approach Delay (s) 0.0 6.3 370.6
Approach LOS F

Intersection Summary
Average Delay 53.4
Intersection Capacity Utilization 85.7% ICU Level of Service E
Analysis Period (min) 15



Ex PM
7: Gopher Canyon Rd & I-15 NB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 601 230 0 0 364 59 181 3 389 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 653 250 0 0 396 64 197 3 423 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 460 250 1754 2016 125 1861 1984 230
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 460 250 1754 2016 125 1861 1984 230
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 40 100 0 86 53 100 100 100
cM capacity (veh/h) 1098 1313 29 23 902 11 25 773

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 653 125 125 264 196 623
Volume Left 653 0 0 0 0 197
Volume Right 0 0 0 0 64 423
cSH 1098 1700 1700 1700 1700 83
Volume to Capacity 0.60 0.07 0.07 0.16 0.12 7.50
Queue Length 95th (ft) 103 0 0 0 0 Err
Control Delay (s) 13.0 0.0 0.0 0.0 0.0 Err
Lane LOS B F
Approach Delay (s) 9.4 0.0 Err
Approach LOS F

Intersection Summary
Average Delay 3140.2
Intersection Capacity Utilization 85.7% ICU Level of Service E
Analysis Period (min) 15
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Existing + Project AM
1: SR 76 (Mission Ave) & Old River Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex+P AM.syn Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 537 321 295 702 3 305 38 304 4 134 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1770 3341 3433 1862 1783 1583 1744
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1770 3341 3433 1862 1783 1583 1744
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 584 349 321 763 3 332 41 330 4 146 132
RTOR Reduction (vph) 0 98 0 0 0 0 0 0 231 0 36 0
Lane Group Flow (vph) 30 835 0 321 766 0 0 373 99 0 246 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 2.3 28.8 11.0 37.5 15.6 26.6 14.9
Effective Green, g (s) 2.3 28.8 11.0 37.5 15.6 26.6 14.9
Actuated g/C Ratio 0.03 0.33 0.12 0.42 0.18 0.30 0.17
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 46 1090 428 791 315 558 294
v/s Ratio Prot 0.02 0.25 c0.09 c0.41 c0.21 0.02 c0.14
v/s Ratio Perm 0.04
v/c Ratio 0.65 0.77 0.75 0.97 1.18 0.18 0.84
Uniform Delay, d1 42.6 26.7 37.3 24.8 36.4 22.8 35.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.5 3.3 7.2 24.2 110.4 0.2 18.4
Delay (s) 71.1 30.0 44.6 49.0 146.8 22.9 53.9
Level of Service E C D D F C D
Approach Delay (s) 31.3 47.7 88.6 53.9
Approach LOS C D F D

Intersection Summary
HCM Average Control Delay 52.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 88.3 Sum of lost time (s) 18.0
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

Existing + Project AM
2: Ormsby St & E. Vista Way 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex+P AM.syn Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 767 0 323 1 331 340 230 461 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.96 1.00 0.92 1.00 1.00
Flt Protected 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1727 1770 1721 1770 1863
Flt Permitted 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1727 1770 1721 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 834 0 351 1 360 370 250 501 0
RTOR Reduction (vph) 0 1 0 0 9 0 0 23 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 1176 0 1 707 0 250 501 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 61.6 0.8 47.8 10.5 57.5
Effective Green, g (s) 1.2 61.6 0.8 47.8 10.5 57.5
Actuated g/C Ratio 0.01 0.44 0.01 0.34 0.08 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 765 10 591 134 770
v/s Ratio Prot c0.00 c0.68 0.00 c0.41 c0.14 0.27
v/s Ratio Perm
v/c Ratio 0.07 1.54 0.10 1.20 1.87 0.65
Uniform Delay, d1 68.4 38.8 68.8 45.6 64.3 32.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 248.0 4.4 104.1 416.6 2.0
Delay (s) 70.3 286.8 73.1 149.7 480.9 34.7
Level of Service E F E F F C
Approach Delay (s) 70.3 286.8 149.6 183.3
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 219.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.42
Actuated Cycle Length (s) 139.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 131.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Existing + Project AM
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 492 100 149 975 100 149
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 535 109 162 1060 109 162
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 643 1973 589
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 643 1973 589
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 83 0 68
cM capacity (veh/h) 941 57 508

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 643 1222 271
Volume Left 0 162 109
Volume Right 109 0 162
cSH 1700 941 121
Volume to Capacity 0.38 0.17 2.24
Queue Length 95th (ft) 0 15 577
Control Delay (s) 0.0 5.1 640.6
Lane LOS A F
Approach Delay (s) 0.0 5.1 640.6
Approach LOS F

Intersection Summary
Average Delay 84.1
Intersection Capacity Utilization 116.2% ICU Level of Service H
Analysis Period (min) 15

Existing + Project AM
4: Gopher Canyon Rd & Vista Valley Dr 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 628 13 10 1110 14 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 683 14 11 1207 15 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 697 1911 683
vC1, stage 1 conf vol 683
vC2, stage 2 conf vol 1228
vCu, unblocked vol 697 1911 683
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 97
cM capacity (veh/h) 899 242 449

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 683 14 11 1207 27
Volume Left 0 0 11 0 15
Volume Right 0 14 0 0 12
cSH 1700 1700 899 1700 303
Volume to Capacity 0.40 0.01 0.01 0.71 0.09
Queue Length 95th (ft) 0 0 1 0 7
Control Delay (s) 0.0 0.0 9.1 0.0 18.0
Lane LOS A C
Approach Delay (s) 0.0 0.1 18.0
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15



Existing + Project AM
5: Gopher Canyon Rd & Twin Oaks Valley Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 641 6 7 1084 13 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 697 7 8 1178 14 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 703 1893 700
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 703 1893 700
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 81 99
cM capacity (veh/h) 894 76 439

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 703 1186 20
Volume Left 0 8 14
Volume Right 7 0 5
cSH 1700 894 99
Volume to Capacity 0.41 0.01 0.20
Queue Length 95th (ft) 0 1 17
Control Delay (s) 0.0 0.3 50.2
Lane LOS A F
Approach Delay (s) 0.0 0.3 50.2
Approach LOS F

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

Existing + Project AM
6: Gopher Canyon Rd & I-15 SB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 283 352 419 450 0 0 0 0 41 0 578
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 308 383 455 489 0 0 0 0 45 0 628
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 489 690 1654 1899 499 1899 2090 245
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 489 690 1654 1899 499 1899 2090 245
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 49 100 100 100 0 100 17
cM capacity (veh/h) 1070 900 7 34 517 25 26 756

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 690 455 245 245 673
Volume Left 0 455 0 0 45
Volume Right 383 0 0 0 628
cSH 1700 900 1700 1700 272
Volume to Capacity 0.41 0.51 0.14 0.14 2.47
Queue Length 95th (ft) 0 73 0 0 1367
Control Delay (s) 0.0 13.0 0.0 0.0 701.7
Lane LOS B F
Approach Delay (s) 0.0 6.3 701.7
Approach LOS F

Intersection Summary
Average Delay 207.2
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 169 155 0 0 590 57 279 1 137 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 184 168 0 0 641 62 303 1 149 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 703 168 857 1239 84 1124 1208 352
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 703 168 857 1239 84 1124 1208 352
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 79 100 0 99 84 100 100 100
cM capacity (veh/h) 890 1407 211 138 958 113 144 645

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 184 84 84 428 276 453
Volume Left 184 0 0 0 0 303
Volume Right 0 0 0 0 62 149
cSH 890 1700 1700 1700 1700 285
Volume to Capacity 0.21 0.05 0.05 0.25 0.16 1.59
Queue Length 95th (ft) 19 0 0 0 0 682
Control Delay (s) 10.1 0.0 0.0 0.0 0.0 314.4
Lane LOS B F
Approach Delay (s) 5.3 0.0 314.4
Approach LOS F

Intersection Summary
Average Delay 95.7
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 99 756 286 425 672 36 223 111 321 4 78 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (prot) 1770 3393 3433 1849 1803 1583 1771
Flt Permitted 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (perm) 1770 3393 3433 1849 1803 1583 1771
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 108 822 311 462 730 39 242 121 349 4 85 49
RTOR Reduction (vph) 0 38 0 0 2 0 0 0 234 0 21 0
Lane Group Flow (vph) 108 1095 0 462 767 0 0 363 115 0 117 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 7.1 34.5 14.5 41.9 16.9 31.4 11.3
Effective Green, g (s) 7.1 34.5 14.5 41.9 16.9 31.4 11.3
Actuated g/C Ratio 0.07 0.36 0.15 0.44 0.18 0.33 0.12
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 1230 523 814 320 597 210
v/s Ratio Prot 0.06 0.32 c0.13 c0.42 c0.20 0.03 c0.07
v/s Ratio Perm 0.04
v/c Ratio 0.82 0.89 0.88 0.94 1.13 0.19 0.56
Uniform Delay, d1 43.4 28.6 39.5 25.5 39.2 22.8 39.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.0 8.4 16.1 18.9 91.8 0.2 3.2
Delay (s) 74.4 36.9 55.6 44.4 130.9 23.0 42.8
Level of Service E D E D F C D
Approach Delay (s) 40.2 48.6 78.0 42.8
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 51.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 95.2 Sum of lost time (s) 13.5
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

Existing + Project PM
2: Ormsby St & E. Vista Way 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 420 0 227 1 367 853 393 373 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.95 1.00 0.90 1.00 1.00
Flt Protected 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1719 1770 1667 1770 1863
Flt Permitted 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1719 1770 1667 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 457 0 247 1 399 927 427 405 0
RTOR Reduction (vph) 0 1 0 0 13 0 0 50 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 691 0 1 1276 0 427 405 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 33.5 0.8 69.8 16.5 85.5
Effective Green, g (s) 1.2 33.5 0.8 69.8 16.5 85.5
Actuated g/C Ratio 0.01 0.24 0.01 0.50 0.12 0.62
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 414 10 837 210 1146
v/s Ratio Prot c0.00 c0.40 0.00 c0.77 c0.24 0.22
v/s Ratio Perm
v/c Ratio 0.07 1.67 0.10 1.52 2.03 0.35
Uniform Delay, d1 68.3 52.8 68.7 34.6 61.2 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 311.7 4.4 242.2 481.3 0.2
Delay (s) 70.2 364.4 73.1 276.8 542.5 13.3
Level of Service E F E F F B
Approach Delay (s) 70.2 364.4 276.7 284.9
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 300.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.62
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 148.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1090 99 148 576 99 148
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1185 108 161 626 108 161
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1292 2186 1239
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1292 2186 1239
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 70 0 25
cM capacity (veh/h) 536 35 214

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1292 787 268
Volume Left 0 161 108
Volume Right 108 0 161
cSH 1700 536 70
Volume to Capacity 0.76 0.30 3.81
Queue Length 95th (ft) 0 31 Err
Control Delay (s) 0.0 8.5 Err
Lane LOS A F
Approach Delay (s) 0.0 8.5 Err
Approach LOS F

Intersection Summary
Average Delay 1146.2
Intersection Capacity Utilization 126.4% ICU Level of Service H
Analysis Period (min) 15

Existing + Project PM
4: Gopher Canyon Rd & Vista Valley Dr 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1227 11 9 706 18 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1334 12 10 767 20 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1346 2121 1334
vC1, stage 1 conf vol 1334
vC2, stage 2 conf vol 787
vCu, unblocked vol 1346 2121 1334
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 98 91 95
cM capacity (veh/h) 512 214 188

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 1334 12 10 767 29
Volume Left 0 0 10 0 20
Volume Right 0 12 0 0 10
cSH 1700 1700 512 1700 204
Volume to Capacity 0.78 0.01 0.02 0.45 0.14
Queue Length 95th (ft) 0 0 1 0 12
Control Delay (s) 0.0 0.0 12.2 0.0 25.5
Lane LOS B D
Approach Delay (s) 0.0 0.2 25.5
Approach LOS D

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15



Existing + Project PM
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1205 12 2 717 6 6
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1310 13 2 779 7 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1323 2100 1316
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1323 2100 1316
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 89 97
cM capacity (veh/h) 522 57 193

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1323 782 13
Volume Left 0 2 7
Volume Right 13 0 7
cSH 1700 522 88
Volume to Capacity 0.78 0.00 0.15
Queue Length 95th (ft) 0 0 12
Control Delay (s) 0.0 0.1 53.1
Lane LOS A F
Approach Delay (s) 0.0 0.1 53.1
Approach LOS F

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15

Existing + Project PM
6: Gopher Canyon Rd & I-15 SB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 821 420 223 455 0 0 0 0 40 0 240
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 892 457 242 495 0 0 0 0 43 0 261
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 495 1349 1853 2100 1121 2100 2328 247
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 495 1349 1853 2100 1121 2100 2328 247
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 52 100 100 100 0 100 65
cM capacity (veh/h) 1065 506 19 27 201 18 19 753

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 1349 242 247 247 304
Volume Left 0 242 0 0 43
Volume Right 457 0 0 0 261
cSH 1700 506 1700 1700 114
Volume to Capacity 0.79 0.48 0.15 0.15 2.67
Queue Length 95th (ft) 0 64 0 0 697
Control Delay (s) 0.0 18.5 0.0 0.0 835.7
Lane LOS C F
Approach Delay (s) 0.0 6.1 835.7
Approach LOS F

Intersection Summary
Average Delay 108.3
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 616 245 0 0 379 59 299 3 389 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 670 266 0 0 412 64 325 3 423 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 476 266 1811 2082 133 1918 2049 238
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 476 266 1811 2082 133 1918 2049 238
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 38 100 0 84 53 100 100 100
cM capacity (veh/h) 1082 1295 25 20 891 10 21 763

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 670 133 133 275 201 751
Volume Left 670 0 0 0 0 325
Volume Right 0 0 0 0 64 423
cSH 1082 1700 1700 1700 1700 55
Volume to Capacity 0.62 0.08 0.08 0.16 0.12 13.72
Queue Length 95th (ft) 112 0 0 0 0 Err
Control Delay (s) 13.6 0.0 0.0 0.0 0.0 Err
Lane LOS B F
Approach Delay (s) 9.7 0.0 Err
Approach LOS F

Intersection Summary
Average Delay 3476.2
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 780 349 319 1070 5 307 39 305 5 156 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1770 3375 3433 1862 1784 1583 1744
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1770 3375 3433 1862 1784 1583 1744
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 848 379 347 1163 5 334 42 332 5 170 153
RTOR Reduction (vph) 0 36 0 0 0 0 0 0 230 0 22 0
Lane Group Flow (vph) 49 1191 0 347 1168 0 0 376 102 0 306 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 4.0 60.8 17.2 74.0 23.5 40.7 20.5
Effective Green, g (s) 4.0 60.8 17.2 74.0 23.5 40.7 20.5
Actuated g/C Ratio 0.03 0.43 0.12 0.53 0.17 0.29 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 1466 422 984 299 511 255
v/s Ratio Prot 0.03 0.35 c0.10 c0.63 c0.21 0.02 c0.18
v/s Ratio Perm 0.04
v/c Ratio 0.96 0.81 0.82 1.19 1.26 0.20 1.20
Uniform Delay, d1 67.9 34.6 59.9 33.0 58.2 37.4 59.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 111.0 3.5 12.2 94.5 140.2 0.2 121.1
Delay (s) 178.9 38.2 72.1 127.5 198.4 37.6 180.9
Level of Service F D E F F D F
Approach Delay (s) 43.6 114.8 123.0 180.9
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 98.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 111.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

Ex+CP AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 768 0 282 1 378 335 179 583 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.96 1.00 0.93 1.00 1.00
Flt Protected 0.98 0.96 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1732 1770 1732 1770 1863
Flt Permitted 0.98 0.96 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1732 1770 1732 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 835 0 307 1 411 364 195 634 0
RTOR Reduction (vph) 0 1 0 0 8 0 0 19 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 1134 0 1 756 0 195 634 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 60.6 0.8 48.8 10.5 58.5
Effective Green, g (s) 1.2 60.6 0.8 48.8 10.5 58.5
Actuated g/C Ratio 0.01 0.44 0.01 0.35 0.08 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 755 10 608 134 784
v/s Ratio Prot c0.00 c0.65 0.00 c0.44 c0.11 0.34
v/s Ratio Perm
v/c Ratio 0.07 1.50 0.10 1.24 1.46 0.81
Uniform Delay, d1 68.4 39.2 68.8 45.1 64.3 35.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 232.5 4.4 122.7 241.3 6.2
Delay (s) 70.3 271.8 73.1 167.8 305.6 41.5
Level of Service E F E F F D
Approach Delay (s) 70.3 271.8 167.7 103.7
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 191.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.38
Actuated Cycle Length (s) 139.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 128.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 536 0 0 1035 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 583 0 0 1125 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 583 1708 583
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 583 1708 583
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 992 100 512

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 583 1125 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 992 1700
Volume to Capacity 0.34 0.00 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15

Ex+CP AM
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 523 13 10 1021 14 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 568 14 11 1110 15 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 583 1700 568
vC1, stage 1 conf vol 568
vC2, stage 2 conf vol 1132
vCu, unblocked vol 583 1700 568
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 98
cM capacity (veh/h) 992 274 522

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 568 14 11 1110 27
Volume Left 0 0 11 0 15
Volume Right 0 14 0 0 12
cSH 1700 1700 992 1700 346
Volume to Capacity 0.33 0.01 0.01 0.65 0.08
Queue Length 95th (ft) 0 0 1 0 6
Control Delay (s) 0.0 0.0 8.7 0.0 16.3
Lane LOS A C
Approach Delay (s) 0.0 0.1 16.3
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 536 8 13 995 15 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 583 9 14 1082 16 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 591 1697 587
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 591 1697 587
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 84 98
cM capacity (veh/h) 984 100 510

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 591 1096 28
Volume Left 0 14 16
Volume Right 9 0 12
cSH 1700 984 152
Volume to Capacity 0.35 0.01 0.19
Queue Length 95th (ft) 0 1 16
Control Delay (s) 0.0 0.5 34.1
Lane LOS A D
Approach Delay (s) 0.0 0.5 34.1
Approach LOS D

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

Ex+CP AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 283 253 569 373 0 0 0 0 62 0 572
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 308 275 618 405 0 0 0 0 67 0 622
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 405 583 1885 2088 445 2088 2225 203
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 405 583 1885 2088 445 2088 2225 203
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 37 100 100 100 0 100 23
cM capacity (veh/h) 1150 988 5 19 561 15 16 804

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 583 618 203 203 689
Volume Left 0 618 0 0 67
Volume Right 275 0 0 0 622
cSH 1700 988 1700 1700 132
Volume to Capacity 0.34 0.63 0.12 0.12 5.21
Queue Length 95th (ft) 0 114 0 0 Err
Control Delay (s) 0.0 14.5 0.0 0.0 Err
Lane LOS B F
Approach Delay (s) 0.0 8.8 Err
Approach LOS F

Intersection Summary
Average Delay 3005.5
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 159 186 0 0 775 101 167 1 203 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 173 202 0 0 842 110 182 1 221 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 952 202 969 1500 101 1345 1445 476
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 952 202 969 1500 101 1345 1445 476
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 76 100 0 99 76 100 100 100
cM capacity (veh/h) 717 1367 169 92 935 68 99 535

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 173 101 101 562 391 403
Volume Left 173 0 0 0 0 182
Volume Right 0 0 0 0 110 221
cSH 717 1700 1700 1700 1700 313
Volume to Capacity 0.24 0.06 0.06 0.33 0.23 1.29
Queue Length 95th (ft) 23 0 0 0 0 479
Control Delay (s) 11.6 0.0 0.0 0.0 0.0 185.7
Lane LOS B F
Approach Delay (s) 5.3 0.0 185.7
Approach LOS F

Intersection Summary
Average Delay 44.4
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 129 1150 368 443 956 54 241 124 332 7 90 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (prot) 1770 3411 3433 1848 1803 1583 1769
Flt Permitted 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (perm) 1770 3411 3433 1848 1803 1583 1769
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 1250 400 482 1039 59 262 135 361 8 98 58
RTOR Reduction (vph) 0 20 0 0 1 0 0 0 142 0 13 0
Lane Group Flow (vph) 140 1630 0 482 1097 0 0 397 219 0 151 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 10.5 67.8 19.7 77.0 28.5 48.2 15.2
Effective Green, g (s) 10.5 67.8 19.7 77.0 28.5 48.2 15.2
Actuated g/C Ratio 0.07 0.45 0.13 0.52 0.19 0.32 0.10
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 1550 453 954 344 559 180
v/s Ratio Prot 0.08 0.48 c0.14 c0.59 c0.22 0.05 c0.09
v/s Ratio Perm 0.09
v/c Ratio 1.12 1.05 1.06 1.15 1.15 0.39 0.84
Uniform Delay, d1 69.3 40.7 64.8 36.1 60.3 39.1 65.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 116.4 37.7 60.3 79.5 97.3 0.5 27.2
Delay (s) 185.7 78.4 125.1 115.6 157.6 39.6 92.9
Level of Service F E F F F D F
Approach Delay (s) 86.8 118.5 101.4 92.9
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 101.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 149.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 104.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 425 0 187 1 465 867 361 516 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.96 1.00 0.90 1.00 1.00
Flt Protected 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1726 1770 1681 1770 1863
Flt Permitted 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1726 1770 1681 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 462 0 203 1 505 942 392 561 0
RTOR Reduction (vph) 0 1 0 0 11 0 0 40 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 654 0 1 1407 0 392 561 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 33.5 0.8 69.8 16.5 85.5
Effective Green, g (s) 1.2 33.5 0.8 69.8 16.5 85.5
Actuated g/C Ratio 0.01 0.24 0.01 0.50 0.12 0.62
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 416 10 844 210 1146
v/s Ratio Prot c0.00 c0.38 0.00 c0.84 c0.22 0.30
v/s Ratio Perm
v/c Ratio 0.07 1.57 0.10 1.67 1.87 0.49
Uniform Delay, d1 68.3 52.8 68.7 34.6 61.2 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 269.2 4.4 305.5 407.7 0.3
Delay (s) 70.2 322.0 73.1 340.1 468.9 15.1
Level of Service E F E F F B
Approach Delay (s) 70.2 322.0 339.9 201.7
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 292.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.65
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 150.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1171 0 0 640 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1273 0 0 696 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1273 1968 1273
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1273 1968 1273
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 546 69 204

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1273 696 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 546 1700
Volume to Capacity 0.75 0.00 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

Ex+CP PM
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1160 11 9 622 18 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1261 12 10 676 20 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1273 1957 1261
vC1, stage 1 conf vol 1261
vC2, stage 2 conf vol 696
vCu, unblocked vol 1273 1957 1261
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 98 92 95
cM capacity (veh/h) 546 235 208

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 1261 12 10 676 29
Volume Left 0 0 10 0 20
Volume Right 0 12 0 0 10
cSH 1700 1700 546 1700 225
Volume to Capacity 0.74 0.01 0.02 0.40 0.13
Queue Length 95th (ft) 0 0 1 0 11
Control Delay (s) 0.0 0.0 11.7 0.0 23.4
Lane LOS B C
Approach Delay (s) 0.0 0.2 23.4
Approach LOS C

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1138 18 14 633 12 18
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1237 20 15 688 13 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1257 1965 1247
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1257 1965 1247
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 81 91
cM capacity (veh/h) 554 67 212

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1257 703 33
Volume Left 0 15 13
Volume Right 20 0 20
cSH 1700 554 114
Volume to Capacity 0.74 0.03 0.29
Queue Length 95th (ft) 0 2 27
Control Delay (s) 0.0 0.8 48.8
Lane LOS A E
Approach Delay (s) 0.0 0.8 48.8
Approach LOS E

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15

Ex+CP PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 864 322 343 380 0 0 0 0 84 0 243
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 939 350 373 413 0 0 0 0 91 0 264
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 413 1289 2066 2273 1114 2273 2448 207
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 413 1289 2066 2273 1114 2273 2448 207
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 30 100 100 100 0 100 67
cM capacity (veh/h) 1142 534 9 12 203 9 9 800

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 1289 373 207 207 355
Volume Left 0 373 0 0 91
Volume Right 350 0 0 0 264
cSH 1700 534 1700 1700 36
Volume to Capacity 0.76 0.70 0.12 0.12 9.96
Queue Length 95th (ft) 0 137 0 0 Err
Control Delay (s) 0.0 25.9 0.0 0.0 Err
Lane LOS D F
Approach Delay (s) 0.0 12.3 Err
Approach LOS F

Intersection Summary
Average Delay 1466.3
Intersection Capacity Utilization 98.7% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 604 344 0 0 529 98 194 3 573 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 657 374 0 0 575 107 211 3 623 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 682 374 1974 2368 187 2130 2315 341
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 682 374 1974 2368 187 2130 2315 341
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 28 100 0 66 24 100 100 100
cM capacity (veh/h) 907 1181 15 10 823 2 10 655

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 657 187 187 383 298 837
Volume Left 657 0 0 0 0 211
Volume Right 0 0 0 0 107 623
cSH 907 1700 1700 1700 1700 56
Volume to Capacity 0.72 0.11 0.11 0.23 0.18 15.00
Queue Length 95th (ft) 163 0 0 0 0 Err
Control Delay (s) 18.6 0.0 0.0 0.0 0.0 Err
Lane LOS C F
Approach Delay (s) 11.9 0.0 Err
Approach LOS F

Intersection Summary
Average Delay 3288.0
Intersection Capacity Utilization 98.7% ICU Level of Service F
Analysis Period (min) 15
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APPENDIX I 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING + OFF-SITE ALTERNATIVE +  
CUMULATIVE PROJECTS 



Existing+Project+Cumulatives AM
1: SR 76 (Mission Ave) & Old River Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 780 414 326 1070 5 372 39 312 5 156 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1770 3355 3433 1862 1782 1583 1744
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1770 3355 3433 1862 1782 1583 1744
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 848 450 354 1163 5 404 42 339 5 170 153
RTOR Reduction (vph) 0 49 0 0 0 0 0 0 230 0 22 0
Lane Group Flow (vph) 49 1249 0 354 1168 0 0 446 109 0 306 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 4.0 60.7 17.3 74.0 23.5 40.8 20.5
Effective Green, g (s) 4.0 60.7 17.3 74.0 23.5 40.8 20.5
Actuated g/C Ratio 0.03 0.43 0.12 0.53 0.17 0.29 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 1455 424 984 299 512 255
v/s Ratio Prot 0.03 0.37 c0.10 c0.63 c0.25 0.03 c0.18
v/s Ratio Perm 0.04
v/c Ratio 0.96 0.86 0.83 1.19 1.49 0.21 1.20
Uniform Delay, d1 67.9 35.8 60.0 33.0 58.2 37.5 59.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 111.0 5.3 13.3 94.5 238.2 0.2 121.1
Delay (s) 178.9 41.0 73.2 127.5 296.5 37.7 180.9
Level of Service F D E F F D F
Approach Delay (s) 46.0 114.9 184.7 180.9
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 110.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 114.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

Existing+Project+Cumulatives AM
2: Ormsby St & E. Vista Way 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 796 0 354 1 378 363 251 583 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.96 1.00 0.93 1.00 1.00
Flt Protected 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1726 1770 1726 1770 1863
Flt Permitted 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1726 1770 1726 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 865 0 385 1 411 395 273 634 0
RTOR Reduction (vph) 0 1 0 0 10 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 1240 0 1 785 0 273 634 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 60.6 0.8 48.8 10.5 58.5
Effective Green, g (s) 1.2 60.6 0.8 48.8 10.5 58.5
Actuated g/C Ratio 0.01 0.44 0.01 0.35 0.08 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 752 10 606 134 784
v/s Ratio Prot c0.00 c0.72 0.00 c0.45 c0.15 0.34
v/s Ratio Perm
v/c Ratio 0.07 1.65 0.10 1.29 2.04 0.81
Uniform Delay, d1 68.4 39.2 68.8 45.1 64.3 35.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 297.9 4.4 144.6 491.8 6.2
Delay (s) 70.3 337.1 73.1 189.7 556.1 41.5
Level of Service E F E F F D
Approach Delay (s) 70.3 337.1 189.6 196.4
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 253.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.53
Actuated Cycle Length (s) 139.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 139.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Existing+Project+Cumulatives AM
3: Gopher Canyon Rd & Project Access 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 536 100 149 1035 100 149
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 583 109 162 1125 109 162
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 691 2086 637
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 691 2086 637
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 82 0 66
cM capacity (veh/h) 904 48 477

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 691 1287 271
Volume Left 0 162 109
Volume Right 109 0 162
cSH 1700 904 103
Volume to Capacity 0.41 0.18 2.62
Queue Length 95th (ft) 0 16 624
Control Delay (s) 0.0 5.8 820.3
Lane LOS A F
Approach Delay (s) 0.0 5.8 820.3
Approach LOS F

Intersection Summary
Average Delay 102.0
Intersection Capacity Utilization 121.7% ICU Level of Service H
Analysis Period (min) 15

Existing+Project+Cumulatives AM
4: Gopher Canyon Rd & Vista Valley Dr 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 672 13 10 1170 14 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 730 14 11 1272 15 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 745 2024 730
vC1, stage 1 conf vol 730
vC2, stage 2 conf vol 1293
vCu, unblocked vol 745 2024 730
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 99 93 97
cM capacity (veh/h) 863 224 422

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 730 14 11 1272 27
Volume Left 0 0 11 0 15
Volume Right 0 14 0 0 12
cSH 1700 1700 863 1700 282
Volume to Capacity 0.43 0.01 0.01 0.75 0.10
Queue Length 95th (ft) 0 0 1 0 8
Control Delay (s) 0.0 0.0 9.2 0.0 19.1
Lane LOS A C
Approach Delay (s) 0.0 0.1 19.1
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15



Existing+Project+Cumulatives AM
5: Gopher Canyon Rd & Twin Oaks Valley Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 685 8 13 1144 15 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 745 9 14 1243 16 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 753 2021 749
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 753 2021 749
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 74 97
cM capacity (veh/h) 857 63 412

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 753 1258 28
Volume Left 0 14 16
Volume Right 9 0 12
cSH 1700 857 98
Volume to Capacity 0.44 0.02 0.29
Queue Length 95th (ft) 0 1 27
Control Delay (s) 0.0 0.7 56.0
Lane LOS A F
Approach Delay (s) 0.0 0.7 56.0
Approach LOS F

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15

Existing+Project+Cumulatives AM
6: Gopher Canyon Rd & I-15 SB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 313 372 569 507 0 0 0 0 62 0 587
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 340 404 618 551 0 0 0 0 67 0 638
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 551 745 2055 2330 542 2330 2533 276
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 551 745 2055 2330 542 2330 2533 276
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 28 100 100 100 0 100 12
cM capacity (veh/h) 1015 859 2 10 484 8 8 722

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 745 618 276 276 705
Volume Left 0 618 0 0 67
Volume Right 404 0 0 0 638
cSH 1700 859 1700 1700 77
Volume to Capacity 0.44 0.72 0.16 0.16 9.13
Queue Length 95th (ft) 0 159 0 0 Err
Control Delay (s) 0.0 19.2 0.0 0.0 Err
Lane LOS C F
Approach Delay (s) 0.0 10.1 Err
Approach LOS F

Intersection Summary
Average Delay 2697.2
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15



Existing+Project+Cumulatives AM
7: Gopher Canyon Rd & I-15 NB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 174 201 0 0 790 101 286 1 203 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 189 218 0 0 859 110 311 1 221 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 968 218 1026 1565 109 1402 1510 484
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 968 218 1026 1565 109 1402 1510 484
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 73 100 0 99 76 100 100 100
cM capacity (veh/h) 707 1348 150 81 923 60 87 529

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 189 109 109 572 396 533
Volume Left 189 0 0 0 0 311
Volume Right 0 0 0 0 110 221
cSH 707 1700 1700 1700 1700 229
Volume to Capacity 0.27 0.06 0.06 0.34 0.23 2.32
Queue Length 95th (ft) 27 0 0 0 0 1065
Control Delay (s) 11.9 0.0 0.0 0.0 0.0 641.6
Lane LOS B F
Approach Delay (s) 5.5 0.0 641.6
Approach LOS F

Intersection Summary
Average Delay 180.2
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15



Existing+Project+Cumulatives PM
1: SR 76 (Mission Ave) & Old River Rd 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 129 1150 432 451 956 54 305 124 340 7 90 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (prot) 1770 3394 3433 1848 1799 1583 1769
Flt Permitted 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (perm) 1770 3394 3433 1848 1799 1583 1769
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 1250 470 490 1039 59 332 135 370 8 98 58
RTOR Reduction (vph) 0 26 0 0 1 0 0 0 142 0 13 0
Lane Group Flow (vph) 140 1694 0 490 1097 0 0 467 228 0 151 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 10.5 67.8 19.7 77.0 28.5 48.2 15.2
Effective Green, g (s) 10.5 67.8 19.7 77.0 28.5 48.2 15.2
Actuated g/C Ratio 0.07 0.45 0.13 0.52 0.19 0.32 0.10
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 1542 453 954 344 559 180
v/s Ratio Prot 0.08 0.50 c0.14 c0.59 c0.26 0.05 c0.09
v/s Ratio Perm 0.09
v/c Ratio 1.12 1.10 1.08 1.15 1.36 0.41 0.84
Uniform Delay, d1 69.3 40.7 64.8 36.1 60.3 39.4 65.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 116.4 55.0 66.0 79.5 178.8 0.5 27.2
Delay (s) 185.7 95.7 130.8 115.6 239.1 39.9 92.9
Level of Service F F F F F D F
Approach Delay (s) 102.4 120.3 151.0 92.9
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 117.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 149.2 Sum of lost time (s) 13.5
Intersection Capacity Utilization 107.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

Existing+Project+Cumulatives PM
2: Ormsby St & E. Vista Way 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 452 0 259 1 465 894 433 516 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 0.95 1.00 0.90 1.00 1.00
Flt Protected 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1716 1770 1679 1770 1863
Flt Permitted 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1716 1770 1679 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 491 0 282 1 505 972 471 561 0
RTOR Reduction (vph) 0 1 0 0 14 0 0 41 0 0 0 0
Lane Group Flow (vph) 0 1 0 0 759 0 1 1436 0 471 561 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 33.5 0.8 69.8 16.5 85.5
Effective Green, g (s) 1.2 33.5 0.8 69.8 16.5 85.5
Actuated g/C Ratio 0.01 0.24 0.01 0.50 0.12 0.62
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 414 10 843 210 1146
v/s Ratio Prot c0.00 c0.44 0.00 c0.86 c0.27 0.30
v/s Ratio Perm
v/c Ratio 0.07 1.83 0.10 1.70 2.24 0.49
Uniform Delay, d1 68.3 52.8 68.7 34.6 61.2 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 384.7 4.4 321.7 574.3 0.3
Delay (s) 70.2 437.4 73.1 356.3 635.6 15.1
Level of Service E F E F F B
Approach Delay (s) 70.2 437.4 356.1 298.3
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 356.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.80
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 162.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1171 99 148 640 99 148
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1273 108 161 696 108 161
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1380 2344 1327
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1380 2344 1327
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 68 0 15
cM capacity (veh/h) 496 27 190

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1380 857 268
Volume Left 0 161 108
Volume Right 108 0 161
cSH 1700 496 56
Volume to Capacity 0.81 0.32 4.84
Queue Length 95th (ft) 0 35 Err
Control Delay (s) 0.0 9.9 Err
Lane LOS A F
Approach Delay (s) 0.0 9.9 Err
Approach LOS F

Intersection Summary
Average Delay 1074.9
Intersection Capacity Utilization 134.1% ICU Level of Service H
Analysis Period (min) 15

Existing+Project+Cumulatives PM
4: Gopher Canyon Rd & Vista Valley Dr 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex+P+CP PM.syn Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1308 11 9 770 18 9
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1422 12 10 837 20 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1434 2278 1422
vC1, stage 1 conf vol 1422
vC2, stage 2 conf vol 857
vCu, unblocked vol 1434 2278 1422
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 98 90 94
cM capacity (veh/h) 474 193 167

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 1422 12 10 837 29
Volume Left 0 0 10 0 20
Volume Right 0 12 0 0 10
cSH 1700 1700 474 1700 183
Volume to Capacity 0.84 0.01 0.02 0.49 0.16
Queue Length 95th (ft) 0 0 2 0 14
Control Delay (s) 0.0 0.0 12.8 0.0 28.3
Lane LOS B D
Approach Delay (s) 0.0 0.1 28.3
Approach LOS D

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1286 18 14 781 12 18
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1398 20 15 849 13 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1417 2287 1408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1417 2287 1408
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 69 89
cM capacity (veh/h) 481 42 170

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1417 864 33
Volume Left 0 15 13
Volume Right 20 0 20
cSH 1700 481 77
Volume to Capacity 0.83 0.03 0.43
Queue Length 95th (ft) 0 2 42
Control Delay (s) 0.0 1.0 83.1
Lane LOS A F
Approach Delay (s) 0.0 1.0 83.1
Approach LOS F

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 894 440 343 513 0 0 0 0 84 0 258
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 972 478 373 558 0 0 0 0 91 0 280
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 885
pX, platoon unblocked
vC, conflicting volume 558 1450 2235 2514 1211 2514 2753 279
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 558 1450 2235 2514 1211 2514 2753 279
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 19 100 100 100 0 100 61
cM capacity (veh/h) 1009 463 5 5 174 5 4 718

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1
Volume Total 1450 373 279 279 372
Volume Left 0 373 0 0 91
Volume Right 478 0 0 0 280
cSH 1700 463 1700 1700 19
Volume to Capacity 0.85 0.81 0.16 0.16 19.85
Queue Length 95th (ft) 0 187 0 0 Err
Control Delay (s) 0.0 37.8 0.0 0.0 Err
Lane LOS E F
Approach Delay (s) 0.0 15.1 Err
Approach LOS F

Intersection Summary
Average Delay 1355.7
Intersection Capacity Utilization 107.5% ICU Level of Service G
Analysis Period (min) 15



Existing+Project+Cumulatives PM
7: Gopher Canyon Rd & I-15 NB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Ex+P+CP PM.syn Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 619 359 0 0 544 98 312 3 573 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 673 390 0 0 591 107 339 3 623 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft) 325
pX, platoon unblocked
vC, conflicting volume 698 390 2032 2434 195 2187 2380 349
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 698 390 2032 2434 195 2187 2380 349
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 25 100 0 58 23 100 100 100
cM capacity (veh/h) 894 1165 13 8 813 2 8 647

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1
Volume Total 673 195 195 394 304 965
Volume Left 673 0 0 0 0 339
Volume Right 0 0 0 0 107 623
cSH 894 1700 1700 1700 1700 35
Volume to Capacity 0.75 0.11 0.11 0.23 0.18 27.65
Queue Length 95th (ft) 181 0 0 0 0 Err
Control Delay (s) 20.1 0.0 0.0 0.0 0.0 Err
Lane LOS C F
Approach Delay (s) 12.7 0.0 Err
Approach LOS F

Intersection Summary
Average Delay 3545.3
Intersection Capacity Utilization 107.5% ICU Level of Service G
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 767 0 323 1 331 340 230 461 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.92 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1770 1583 1770 1721 1770 1863
Flt Permitted 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1770 1583 1770 1721 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 834 0 351 1 360 370 250 501 0
RTOR Reduction (vph) 0 1 0 0 218 0 0 23 0 0 0 0
Lane Group Flow (vph) 0 1 0 834 133 0 1 707 0 250 501 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 52.6 52.6 0.8 51.8 15.5 66.5
Effective Green, g (s) 1.2 52.6 52.6 0.8 51.8 15.5 66.5
Actuated g/C Ratio 0.01 0.38 0.38 0.01 0.37 0.11 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 669 599 10 641 197 891
v/s Ratio Prot c0.00 c0.47 0.08 0.00 c0.41 c0.14 0.27
v/s Ratio Perm
v/c Ratio 0.07 1.25 0.22 0.10 1.10 1.27 0.56
Uniform Delay, d1 68.4 43.2 29.4 68.8 43.6 61.8 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 123.2 0.2 4.4 67.3 154.8 0.8
Delay (s) 70.3 166.5 29.5 73.1 111.0 216.6 26.7
Level of Service E F C E F F C
Approach Delay (s) 70.3 125.9 110.9 89.9
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 111.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 139.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 111.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 492 100 149 975 100 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.92
Flt Protected 1.00 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1863 1583 1770 1863 1679
Flt Permitted 1.00 1.00 0.95 1.00 0.98
Satd. Flow (perm) 1863 1583 1770 1863 1679
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 535 109 162 1060 109 162
RTOR Reduction (vph) 0 62 0 0 49 0
Lane Group Flow (vph) 535 47 162 1060 222 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 33.5 33.5 12.0 49.5 20.7
Effective Green, g (s) 33.5 33.5 12.0 49.5 20.7
Actuated g/C Ratio 0.43 0.43 0.15 0.63 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 798 678 272 1179 444
v/s Ratio Prot 0.29 0.09 c0.57 c0.13
v/s Ratio Perm 0.03
v/c Ratio 0.67 0.07 0.60 0.90 0.50
Uniform Delay, d1 17.9 13.2 30.8 12.2 24.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.0 3.5 9.3 4.0
Delay (s) 20.1 13.2 34.3 21.5 28.3
Level of Service C B C C C
Approach Delay (s) 19.0 23.2 28.3
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 78.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 641 6 7 1084 13 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 697 7 8 1178 14 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 703 1893 700
vC1, stage 1 conf vol 700
vC2, stage 2 conf vol 1193
vCu, unblocked vol 703 1893 700
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 99 94 99
cM capacity (veh/h) 894 249 439

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 703 1186 20
Volume Left 0 8 14
Volume Right 7 0 5
cSH 1700 894 283
Volume to Capacity 0.41 0.01 0.07
Queue Length 95th (ft) 0 1 6
Control Delay (s) 0.0 0.3 18.7
Lane LOS A C
Approach Delay (s) 0.0 0.3 18.7
Approach LOS C

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 283 352 419 450 0 0 0 0 41 0 578
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.92 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3245 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3245 1770 3539 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 308 383 455 489 0 0 0 0 45 0 628
RTOR Reduction (vph) 0 216 0 0 0 0 0 0 0 0 0 251
Lane Group Flow (vph) 0 475 0 455 489 0 0 0 0 0 45 377
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 25.6 29.4 59.0 33.0 33.0
Effective Green, g (s) 25.6 29.4 59.0 33.0 33.0
Actuated g/C Ratio 0.26 0.29 0.59 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 831 520 2088 584 522
v/s Ratio Prot c0.15 c0.26 0.14 0.03
v/s Ratio Perm c0.24
v/c Ratio 0.57 0.88 0.23 0.08 0.72
Uniform Delay, d1 32.4 33.6 9.8 23.0 29.5
Progression Factor 1.00 0.61 0.57 1.00 1.00
Incremental Delay, d2 1.0 13.2 0.2 0.3 8.4
Delay (s) 33.4 33.5 5.8 23.3 37.9
Level of Service C C A C D
Approach Delay (s) 33.4 19.2 0.0 36.9
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 169 155 0 0 590 57 279 1 137 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3492 1774 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3492 1774 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 184 168 0 0 641 62 303 1 149 0 0 0
RTOR Reduction (vph) 0 0 0 0 8 0 0 0 34 0 0 0
Lane Group Flow (vph) 184 168 0 0 695 0 0 304 115 0 0 0
Turn Type Prot Split Perm
Protected Phases 7 4 8 2 2
Permitted Phases 2
Actuated Green, G (s) 15.6 45.5 25.9 46.5 46.5
Effective Green, g (s) 15.6 45.5 25.9 46.5 46.5
Actuated g/C Ratio 0.16 0.46 0.26 0.46 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 276 1610 904 825 736
v/s Ratio Prot c0.10 0.05 c0.20 c0.17
v/s Ratio Perm 0.07
v/c Ratio 0.67 0.10 0.77 0.37 0.16
Uniform Delay, d1 39.8 15.6 34.3 17.3 15.4
Progression Factor 0.71 1.07 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.0 4.0 1.3 0.5
Delay (s) 33.0 16.7 38.3 18.5 15.9
Level of Service C B D B B
Approach Delay (s) 25.2 38.3 17.7 0.0
Approach LOS C D B A

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 420 0 227 1 367 853 393 373 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.90 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1770 1583 1770 1667 1770 1863
Flt Permitted 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1770 1583 1770 1667 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 457 0 247 1 399 927 427 405 0
RTOR Reduction (vph) 0 1 0 0 198 0 0 49 0 0 0 0
Lane Group Flow (vph) 0 1 0 457 49 0 1 1277 0 427 405 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 27.5 27.5 0.8 71.8 20.5 91.5
Effective Green, g (s) 1.2 27.5 27.5 0.8 71.8 20.5 91.5
Actuated g/C Ratio 0.01 0.20 0.20 0.01 0.52 0.15 0.66
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 350 313 10 861 261 1226
v/s Ratio Prot c0.00 c0.26 0.03 0.00 c0.77 c0.24 0.22
v/s Ratio Perm
v/c Ratio 0.07 1.31 0.16 0.10 1.48 1.64 0.33
Uniform Delay, d1 68.3 55.8 46.1 68.7 33.6 59.2 10.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 156.8 0.2 4.4 223.5 303.0 0.2
Delay (s) 70.2 212.6 46.4 73.1 257.1 362.2 10.5
Level of Service E F D E F F B
Approach Delay (s) 70.2 154.3 257.0 191.0
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 212.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.45
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 134.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1090 99 148 576 99 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.92
Flt Protected 1.00 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1863 1583 1770 1863 1679
Flt Permitted 1.00 1.00 0.95 1.00 0.98
Satd. Flow (perm) 1863 1583 1770 1863 1679
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1185 108 161 626 108 161
RTOR Reduction (vph) 0 40 0 0 60 0
Lane Group Flow (vph) 1185 68 161 626 209 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 54.0 54.0 8.0 66.0 16.0
Effective Green, g (s) 54.0 54.0 8.0 66.0 16.0
Actuated g/C Ratio 0.60 0.60 0.09 0.73 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1118 950 157 1366 298
v/s Ratio Prot c0.64 c0.09 0.34 c0.12
v/s Ratio Perm 0.04
v/c Ratio 1.06 0.07 1.03 0.46 0.70
Uniform Delay, d1 18.0 7.5 41.0 4.8 34.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.3 0.0 78.7 0.2 12.9
Delay (s) 62.3 7.6 119.7 5.1 47.7
Level of Service E A F A D
Approach Delay (s) 57.7 28.5 47.7
Approach LOS E C D

Intersection Summary
HCM Average Control Delay 46.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1205 12 2 717 6 6
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1310 13 2 779 7 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1323 2100 1316
vC1, stage 1 conf vol 1316
vC2, stage 2 conf vol 784
vCu, unblocked vol 1323 2100 1316
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 97
cM capacity (veh/h) 522 218 193

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1323 782 13
Volume Left 0 2 7
Volume Right 13 0 7
cSH 1700 522 205
Volume to Capacity 0.78 0.00 0.06
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 0.1 23.8
Lane LOS A C
Approach Delay (s) 0.0 0.1 23.8
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15

Existing + Project PM Mitigated
6: Gopher Canyon Rd & I-15 SB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\3. Gopher Canyon\Analysis\Mitigation\Ex+P PM_Mitigation.syn Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 821 420 223 455 0 0 0 0 40 0 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.95 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3359 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3359 1770 3539 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 892 457 242 495 0 0 0 0 43 0 261
RTOR Reduction (vph) 0 49 0 0 0 0 0 0 0 0 0 218
Lane Group Flow (vph) 0 1300 0 242 495 0 0 0 0 0 43 44
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 67.0 21.0 92.0 20.0 20.0
Effective Green, g (s) 67.0 21.0 92.0 20.0 20.0
Actuated g/C Ratio 0.56 0.18 0.77 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1875 310 2713 295 264
v/s Ratio Prot c0.39 c0.14 0.14 0.02
v/s Ratio Perm c0.03
v/c Ratio 0.69 0.78 0.18 0.15 0.16
Uniform Delay, d1 19.1 47.3 3.8 42.7 42.8
Progression Factor 1.00 0.56 2.03 1.00 1.00
Incremental Delay, d2 1.1 8.5 0.1 1.0 1.3
Delay (s) 20.2 35.2 7.8 43.7 44.2
Level of Service C D A D D
Approach Delay (s) 20.2 16.8 0.0 44.1
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Existing + Project PM Mitigated
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 616 245 0 0 379 59 299 3 389 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3468 1775 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3468 1775 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 670 266 0 0 412 64 325 3 423 0 0 0
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 90 0 0 0
Lane Group Flow (vph) 670 266 0 0 466 0 0 328 333 0 0 0
Turn Type Prot Split Perm
Protected Phases 7 4 8 2 2
Permitted Phases 2
Actuated Green, G (s) 49.9 73.0 19.1 39.0 39.0
Effective Green, g (s) 49.9 73.0 19.1 39.0 39.0
Actuated g/C Ratio 0.42 0.61 0.16 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 736 2153 552 577 514
v/s Ratio Prot c0.38 0.08 c0.13 0.18
v/s Ratio Perm c0.21
v/c Ratio 0.91 0.12 0.84 0.57 0.65
Uniform Delay, d1 32.9 10.0 49.0 33.5 34.6
Progression Factor 0.51 0.22 1.00 1.00 1.00
Incremental Delay, d2 12.0 0.0 11.3 4.0 6.2
Delay (s) 28.6 2.2 60.3 37.6 40.8
Level of Service C A E D D
Approach Delay (s) 21.1 60.3 39.4 0.0
Approach LOS C E D A

Intersection Summary
HCM Average Control Delay 36.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Mitigated Ex+P+CP AM
1: SR 76 (Mission Ave) & Old River Rd 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 780 414 326 1070 5 372 39 312 5 156 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (prot) 1770 3355 3433 3537 1782 1583 1744
Flt Permitted 0.95 1.00 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1770 3355 3433 3537 1782 1583 1744
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 848 450 354 1163 5 404 42 339 5 170 153
RTOR Reduction (vph) 0 53 0 0 0 0 0 0 222 0 24 0
Lane Group Flow (vph) 49 1245 0 354 1168 0 0 446 117 0 304 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 5.0 46.7 14.4 56.1 30.9 45.3 20.9
Effective Green, g (s) 5.0 46.7 14.4 56.1 30.9 45.3 20.9
Actuated g/C Ratio 0.04 0.36 0.11 0.43 0.24 0.35 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 68 1197 378 1516 421 548 278
v/s Ratio Prot 0.03 c0.37 c0.10 0.33 c0.25 0.02 c0.17
v/s Ratio Perm 0.05
v/c Ratio 0.72 1.04 0.94 0.77 1.06 0.21 1.09
Uniform Delay, d1 62.3 42.1 57.8 31.9 50.0 30.2 55.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.1 36.9 30.3 2.5 60.4 0.2 80.8
Delay (s) 93.3 79.0 88.1 34.4 110.4 30.4 135.8
Level of Service F E F C F C F
Approach Delay (s) 79.6 46.9 75.9 135.8
Approach LOS E D E F

Intersection Summary
HCM Average Control Delay 71.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 130.9 Sum of lost time (s) 18.0
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

Mitigated Ex+P+CP AM
2: Ormsby St & E. Vista Way 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 796 0 354 1 378 363 251 583 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.93 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1770 1583 1770 1726 1770 1863
Flt Permitted 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1770 1583 1770 1726 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 865 0 385 1 411 395 273 634 0
RTOR Reduction (vph) 0 1 0 0 242 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 1 0 865 143 0 1 785 0 273 634 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 51.6 51.6 0.8 52.8 15.5 67.5
Effective Green, g (s) 1.2 51.6 51.6 0.8 52.8 15.5 67.5
Actuated g/C Ratio 0.01 0.37 0.37 0.01 0.38 0.11 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 657 587 10 655 197 904
v/s Ratio Prot c0.00 c0.49 0.09 0.00 c0.45 c0.15 0.34
v/s Ratio Perm
v/c Ratio 0.07 1.32 0.24 0.10 1.20 1.39 0.70
Uniform Delay, d1 68.4 43.8 30.3 68.8 43.1 61.8 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 153.1 0.2 4.4 103.6 201.8 2.5
Delay (s) 70.3 196.8 30.5 73.1 146.7 263.6 30.4
Level of Service E F C E F F C
Approach Delay (s) 70.3 145.6 146.6 100.6
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 132.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 139.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 118.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Mitigated Ex+P+CP AM
3: Gopher Canyon Rd & Project Access 5/30/2012
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 536 100 149 1035 100 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.92
Flt Protected 1.00 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1863 1583 1770 1863 1679
Flt Permitted 1.00 1.00 0.95 1.00 0.98
Satd. Flow (perm) 1863 1583 1770 1863 1679
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 583 109 162 1125 109 162
RTOR Reduction (vph) 0 60 0 0 75 0
Lane Group Flow (vph) 583 49 162 1125 196 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 30.5 30.5 8.7 43.2 16.1
Effective Green, g (s) 30.5 30.5 8.7 43.2 16.1
Actuated g/C Ratio 0.45 0.45 0.13 0.64 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 844 717 229 1196 402
v/s Ratio Prot 0.31 0.09 c0.60 c0.12
v/s Ratio Perm 0.03
v/c Ratio 0.69 0.07 0.71 0.94 0.49
Uniform Delay, d1 14.6 10.4 28.1 10.9 22.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.0 9.6 14.1 4.2
Delay (s) 17.1 10.4 37.6 25.0 26.2
Level of Service B B D C C
Approach Delay (s) 16.0 26.6 26.2
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 67.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Mitigated Ex+P+CP AM
5: Gopher Canyon Rd & Twin Oaks Valley Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 685 8 13 1144 15 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 745 9 14 1243 16 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 753 2021 749
vC1, stage 1 conf vol 749
vC2, stage 2 conf vol 1272
vCu, unblocked vol 753 2021 749
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 98 93 97
cM capacity (veh/h) 857 227 412

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 753 1258 28
Volume Left 0 14 16
Volume Right 9 0 12
cSH 1700 857 280
Volume to Capacity 0.44 0.02 0.10
Queue Length 95th (ft) 0 1 8
Control Delay (s) 0.0 0.7 19.3
Lane LOS A C
Approach Delay (s) 0.0 0.7 19.3
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15



Mitigated Ex+P+CP AM
6: Gopher Canyon Rd & I-15 SB Ramps 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 313 372 569 507 0 0 0 0 62 0 587
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.92 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3251 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3251 1770 3539 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 340 404 618 551 0 0 0 0 67 0 638
RTOR Reduction (vph) 0 263 0 0 0 0 0 0 0 0 0 263
Lane Group Flow (vph) 0 481 0 618 551 0 0 0 0 0 67 375
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 17.0 30.0 51.0 21.0 21.0
Effective Green, g (s) 17.0 30.0 51.0 21.0 21.0
Actuated g/C Ratio 0.21 0.38 0.64 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 691 664 2256 465 416
v/s Ratio Prot c0.15 c0.35 0.16 0.04
v/s Ratio Perm c0.24
v/c Ratio 0.70 0.93 0.24 0.14 0.90
Uniform Delay, d1 29.1 24.0 6.2 22.6 28.5
Progression Factor 1.00 0.54 0.78 1.00 1.00
Incremental Delay, d2 3.1 16.7 0.2 0.7 25.1
Delay (s) 32.2 29.6 5.1 23.3 53.6
Level of Service C C A C D
Approach Delay (s) 32.2 18.0 0.0 50.7
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 30.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

Mitigated Ex+P+CP AM
7: Gopher Canyon Rd & I-15 NB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 174 201 0 0 790 101 286 1 203 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3479 1774 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3479 1774 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 189 218 0 0 859 110 311 1 221 0 0 0
RTOR Reduction (vph) 0 0 0 0 10 0 0 0 82 0 0 0
Lane Group Flow (vph) 189 218 0 0 959 0 0 312 139 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 3
Actuated Green, G (s) 13.2 53.3 36.1 18.7 18.7
Effective Green, g (s) 13.2 53.3 36.1 18.7 18.7
Actuated g/C Ratio 0.16 0.67 0.45 0.23 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 292 2358 1570 415 370
v/s Ratio Prot c0.11 0.06 c0.28 c0.18
v/s Ratio Perm 0.09
v/c Ratio 0.65 0.09 0.61 0.75 0.38
Uniform Delay, d1 31.2 4.7 16.6 28.5 25.7
Progression Factor 1.22 2.05 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.1 1.8 7.5 0.6
Delay (s) 41.5 9.8 18.4 36.0 26.4
Level of Service D A B D C
Approach Delay (s) 24.5 18.4 32.0 0.0
Approach LOS C B C A

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 129 1150 432 451 956 54 305 124 340 7 90 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (prot) 1770 3394 3433 3511 1799 1583 1769
Flt Permitted 0.95 1.00 0.95 1.00 0.97 1.00 1.00
Satd. Flow (perm) 1770 3394 3433 3511 1799 1583 1769
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 1250 470 490 1039 59 332 135 370 8 98 58
RTOR Reduction (vph) 0 26 0 0 3 0 0 0 148 0 13 0
Lane Group Flow (vph) 140 1694 0 490 1095 0 0 467 222 0 151 0
Turn Type Prot Prot Split pm+ov Split
Protected Phases 5 2 1 6 8 8 1 4 4
Permitted Phases 8
Actuated Green, G (s) 16.5 65.0 18.5 67.0 32.5 51.0 15.2
Effective Green, g (s) 16.5 65.0 18.5 67.0 32.5 51.0 15.2
Actuated g/C Ratio 0.11 0.44 0.12 0.45 0.22 0.34 0.10
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 1479 426 1577 392 541 180
v/s Ratio Prot 0.08 c0.50 c0.14 0.31 c0.26 0.05 c0.09
v/s Ratio Perm 0.09
v/c Ratio 0.71 1.15 1.15 0.69 1.19 0.41 0.84
Uniform Delay, d1 64.1 42.1 65.3 32.9 58.3 37.6 65.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 73.9 91.5 1.3 108.7 0.5 27.2
Delay (s) 75.7 116.0 156.9 34.3 167.1 38.1 92.9
Level of Service E F F C F D F
Approach Delay (s) 113.0 72.1 110.1 92.9
Approach LOS F E F F

Intersection Summary
HCM Average Control Delay 97.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 149.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

Mitigated Ex+P+CP PM
2: Ormsby St & E. Vista Way 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 0 1 452 0 259 1 465 894 433 516 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.90 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1695 1770 1583 1770 1679 1770 1863
Flt Permitted 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1695 1770 1583 1770 1679 1770 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 0 1 491 0 282 1 505 972 471 561 0
RTOR Reduction (vph) 0 1 0 0 224 0 0 41 0 0 0 0
Lane Group Flow (vph) 0 1 0 491 58 0 1 1436 0 471 561 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 28.5 28.5 0.8 70.8 20.5 90.5
Effective Green, g (s) 1.2 28.5 28.5 0.8 70.8 20.5 90.5
Actuated g/C Ratio 0.01 0.21 0.21 0.01 0.51 0.15 0.65
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 363 325 10 855 261 1213
v/s Ratio Prot c0.00 c0.28 0.04 0.00 c0.86 c0.27 0.30
v/s Ratio Perm
v/c Ratio 0.07 1.35 0.18 0.10 1.68 1.80 0.46
Uniform Delay, d1 68.3 55.2 45.6 68.7 34.1 59.2 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 175.8 0.3 4.4 311.1 376.9 0.3
Delay (s) 70.2 231.1 45.8 73.1 345.2 436.2 12.4
Level of Service E F D E F F B
Approach Delay (s) 70.2 163.5 345.0 205.8
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 258.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.61
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 146.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1171 99 148 640 99 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.92
Flt Protected 1.00 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1863 1583 1770 1863 1679
Flt Permitted 1.00 1.00 0.95 1.00 0.98
Satd. Flow (perm) 1863 1583 1770 1863 1679
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1273 108 161 696 108 161
RTOR Reduction (vph) 0 28 0 0 45 0
Lane Group Flow (vph) 1273 80 161 696 224 0
Turn Type Perm Prot
Protected Phases 4 3 8 2
Permitted Phases 4
Actuated Green, G (s) 81.0 81.0 11.0 96.0 16.0
Effective Green, g (s) 81.0 81.0 11.0 96.0 16.0
Actuated g/C Ratio 0.68 0.68 0.09 0.80 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1258 1069 162 1490 224
v/s Ratio Prot c0.68 c0.09 0.37 c0.13
v/s Ratio Perm 0.05
v/c Ratio 1.01 0.07 0.99 0.47 1.00
Uniform Delay, d1 19.5 6.7 54.5 3.8 52.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.3 0.0 68.6 0.2 60.1
Delay (s) 47.8 6.7 123.0 4.1 112.1
Level of Service D A F A F
Approach Delay (s) 44.6 26.4 112.1
Approach LOS D C F

Intersection Summary
HCM Average Control Delay 45.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

Mitigated Ex+P+CP PM
5: Gopher Canyon Rd & Twin Oaks Valley Rd 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1286 18 14 781 12 18
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1398 20 15 849 13 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1417 2287 1408
vC1, stage 1 conf vol 1408
vC2, stage 2 conf vol 879
vCu, unblocked vol 1417 2287 1408
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.2 3.5 3.3
p0 queue free % 97 93 89
cM capacity (veh/h) 481 193 170

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 1417 864 33
Volume Left 0 15 13
Volume Right 20 0 20
cSH 1700 481 179
Volume to Capacity 0.83 0.03 0.18
Queue Length 95th (ft) 0 2 16
Control Delay (s) 0.0 1.0 29.6
Lane LOS A D
Approach Delay (s) 0.0 1.0 29.6
Approach LOS D

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15



Mitigated Ex+P+CP PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 894 440 343 513 0 0 0 0 84 0 258
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.95 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3364 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3364 1770 3539 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 972 478 373 558 0 0 0 0 91 0 280
RTOR Reduction (vph) 0 66 0 0 0 0 0 0 0 0 0 230
Lane Group Flow (vph) 0 1384 0 373 558 0 0 0 0 0 91 50
Turn Type Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4
Actuated Green, G (s) 40.8 21.2 66.0 16.0 16.0
Effective Green, g (s) 40.8 21.2 66.0 16.0 16.0
Actuated g/C Ratio 0.45 0.24 0.73 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1525 417 2595 315 281
v/s Ratio Prot c0.41 c0.21 0.16 c0.05
v/s Ratio Perm 0.03
v/c Ratio 0.91 0.89 0.22 0.29 0.18
Uniform Delay, d1 22.8 33.3 3.8 32.1 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 20.9 0.2 2.3 1.4
Delay (s) 31.0 54.2 4.0 34.4 32.8
Level of Service C D A C C
Approach Delay (s) 31.0 24.1 0.0 33.2
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

Mitigated Ex+P+CP PM
7: Gopher Canyon Rd & I-15 NB Ramps 5/30/2012

Gopher Canyon Alternative Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 619 359 0 0 544 98 312 3 573 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3458 1775 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3458 1775 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 673 390 0 0 591 107 339 3 623 0 0 0
RTOR Reduction (vph) 0 0 0 0 18 0 0 0 197 0 0 0
Lane Group Flow (vph) 673 390 0 0 680 0 0 342 426 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 8
Actuated Green, G (s) 31.0 51.0 16.0 21.0 21.0
Effective Green, g (s) 31.0 51.0 16.0 21.0 21.0
Actuated g/C Ratio 0.39 0.64 0.20 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 686 2256 692 466 416
v/s Ratio Prot c0.38 0.11 c0.20 0.19
v/s Ratio Perm c0.27
v/c Ratio 0.98 0.17 0.98 0.73 1.02
Uniform Delay, d1 24.2 5.9 31.9 26.9 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.5 0.2 30.1 9.8 50.4
Delay (s) 53.7 6.1 62.0 36.8 79.9
Level of Service D A E D E
Approach Delay (s) 36.2 62.0 64.7 0.0
Approach LOS D E E A

Intersection Summary
HCM Average Control Delay 52.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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EXECUTIVE SUMMARY 
Linscott, Law & Greenspan, Engineers (LLG) has been retained to assess the traffic impacts 
associated with the proposed Gregory Canyon Landfill project. In 2007, the Revised Final 
Environmental Impact Report (RFEIR) for the Gregory Canyon Landfill project was certified by the 
County of San Diego. However, since that time, it has been required that the project be evaluated 
pursuant to the National Environmental Policy Act (NEPA) in an Environmental Impact Statement 
(EIS). LLG has prepared an updated traffic study which is intended to support the EIS being 
prepared by PCR Services Corporation (PCR) in coordination with the Army Corps of Engineers 
(Corps) as the federal lead agency.  

As required by NEPA, the EIS addresses a range of alternatives to be evaluated for traffic impact.  
Of the six sites identified for the alternatives analysis, the Applicant’s Propose Alternative and five 
off-site alternatives, this report analyzes the Merriam Mountain South off-site alternative. The 
Merriam Mountain South site is located immediately west of I-15, north of Deer Springs Road. The 
site is approximately five miles northeast of the City of Vista and eight miles south of the Gregory 
Canyon site. 

For the purpose of this traffic analysis, each of the off-site alternatives assumes the same landfill 
characteristics as that of the Applicant’s Proposed Alternative, unless otherwise noted. The traffic 
for the Applicant’s Proposed Alternative study provides a discussion on passenger car-equivalent 
(PCE) factors used in the trip generation assumptions to account for the effect of trucks trips being 
the primary trip generator of the landfill. As discussed in that report, the validity of the 1.5 PCE 
factor, originally calculated in the Darnell & Associates 2007 traffic study, was confirmed for use in 
the analysis of the Gregory Canyon site based upon updated data inputs such as speed (mph), grade 
(%) and the proportion of trucks and buses on the roadway. This information was compared to a 
table provided in the Highway Capacity Manual (HCM) and the rate of 1.5 PCE was determined to 
continue to be valid for use in the Applicant’s Proposed Alternative analysis.   

For the alternatives analyses, validation of the 1.5 PCE was confirmed based on the characteristics of 
the primary access route along Champagne Boulevard. The maximum number of trips generated by 
this site continues to be calculated at 2,083 average daily trips (ADT), which accounts for truck trips 
converted into PCE, as analyzed in the Gregory Canyon study. 

This report analyzes the study area road network under existing, existing + off-site alternative, 
existing + cumulative projects, existing + off-site alternative + cumulative projects, and buildout 
with and without off-site alternative conditions.  
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EXECUTIVE SUMMARY (CONTINUED) 
The analysis criteria used to evaluate potential significant impacts were based on the County of San 
Diego’s Guidelines for Determining Significance, February 19, 2010 and the Caltrans’ Guide for the 
Preparation of Traffic Impact Studies, December 2002. The County’s guidelines are used by County 
staff in their review of discretionary projects and environmental documents pursuant to the California 
Environmental Quality Act (CEQA). These Guidelines present a range of quantitative, qualitative, and 
performance levels for particular environmental effects. Caltrans is the State agency responsible for 
planning, constructing, and maintaining the State highway network. Objectives for the preparation of the 
Caltrans’ guide include providing consistency and uniformity in the identification of traffic impacts 
generated by local land use proposals.  Therefore, for purposes of conducting this NEPA analysis for the 
Merriam Mountain South off-site alternative, the criteria taken from these sources was deemed 
appropriate for assessing the alternative’s environmental effects on the surrounding area. 

Based on the applied significance criteria, one (1) significant direct traffic impact and four (4) 
significant near-term cumulative impacts were calculated as a result of the Merriam Mountain South 
off-site alternative.  No significant buildout cumulative impacts were calculated. Mitigation is 
recommended for the direct impact. The cumulative impacts are calculated to operate at acceptable 
levels of service with improvements identified as part of the County of San Diego Traffic Impact Fee 
(TIF) Program, January 2008.  Therefore, payment of the TIF, which would be required at issuance 
of building permits, would mitigate potential cumulative impacts to less than significant.  
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TRAFFIC IMPACT ANALYSIS 
GREGORY CANYON LANDFILL 

MERRIAM MOUNTAIN SOUTH OFF-SITE ALTERNATIVE 
County of San Diego, California 

May 29, 2012 
 
 

1.0 INTRODUCTION 
1.1 Purpose of the Report 
The following traffic study has been prepared, as required by the NEPA process for the Gregory 
Canyon Landfill EIS to determine and evaluate the traffic impacts on the local circulation system 
due to the Merriam Mountain South alternative (termed the “off-site alternative”), one of the five 
off-site alternatives to the Applicant’s Proposed Alternative. The Merriam Mountain South landfill 
alternative site is located in North San Diego County in the northwest quadrant of the Deer Springs 
Road/Interstate 15 interchange.  This traffic study analyzes the circulation network in the landfill 
vicinity to determine potential impacts related to the traffic generated by the off-site alternative.  

Included in this traffic study are the following: 

 Off-Site Alternative Description 

 Study Area & Existing Conditions Discussion 

 Analysis Approach and Methodology 

 Significance Criteria 

 Existing Conditions Analysis 

 Trip Generation/Distribution/Assignment 

 Existing + Off-Site Alternative Analysis  

 Cumulative Projects Discussion 

 Near-Term Conditions Analysis 

 Buildout Conditions Discussion 

 Buildout Conditions Analysis 

 Access Discussion  

 Significance of Impacts and Mitigation Measures 

 

Figure 1–1 shows the vicinity map. Figure 1–2 shows a more detailed off-site alternative area map. 
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2.0 OFF-SITE ALTERNATIVE LOCATION, DESCRIPTION & PLANNING REQUIREMENTS 
2.1 Off-Site Alternative Location 
The off-site alternative is located immediately west of I-15, southwest of Lawrence Welk Village. 
The site is approximately five miles northeast of Vista and eight miles south of the Applicant’s 
Proposed Alternative, Gregory Canyon. The Lawrence Welk Village is located to the east of the site 
across I-15.  The Golden Door resort/spa is located south of the site west of the I-15. The Merriam 
Mountain South site was identified as a feasible landfill site by Edarra (1986), BRG (1992), and 
designated as a reserved site in the Countywide Siting Element (County, 1996). The historical site 
area for the Merriam Mountain South site is 343.8 acres, with a larger conceptual site boundary of 
approximately 552.5 acres evaluated as part of the current study.  

2.2 Off-Site Alternative Description 
The Merriam Mountain South site is undeveloped, with the exception of dirt access roads, and 
features rugged and steep natural slopes. The site is located in the middle of the Merriam Mountain 
range and a significant amount of land surrounding the site is also vacant.  Land uses that abut the 
mountain range include rural residential, extractive, communications/utilities, freeway, mobile home 
park, golf course, resort, and orchard/vineyard.   

The site is planned to contain about 27.1 million tons of refuse with an operating life of 
approximately 27 years. The features included in the landfill are: a lined landfill, access roads, a 
scale area, a recyclable goods collection center, a facilities and operation area, borrow/stockpile 
areas, a leachate collection and removal system including storage tanks, surface water control 
facilities, including desilting basins, a water treatment plant, a visitors’ center, an administration 
building, a maintenance office, a shop and yard, a fueling station/storage area, a water tank, a water 
supply well; groundwater monitoring wells, a landfill gas collection and recovery system, and a 
groundwater subdrain collection system.   

Access to the site is proposed from the I-15/Deer Springs Road/Mountain Meadow Road 
interchange, north on Champagne Boulevard, west on Lawrence Welk Drive, and south on an 
approximately 0.5-mile new access road constructed for this landfill. The road conceptually would 
diverge to either enter the landfill or to access the desilting basin and landfill support facilities. An 
on-site access road would be required around the perimeter of the site and would likely be surfaced 
with gravel. Switchback-type roads would likely be required in a few localized areas of steep grades 
around the landfill perimeter.  

Figure 2–1 illustrates the conceptual site plan. 

  



Conceptual Site Plan
Merriam Mountain South Off-Site Alternative
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3.0 EXISTING CONDITIONS 
3.1 Study Area 
LLG conducted a field review of the area surrounding the off-site alternative. Based on these 
observations and the forecasted distribution of landfill trips, the following intersections and segments 
are included in the study area and are listed below.  

Intersections 
1. Deer Springs Road / I-15 Southbound Ramps (signalized) 

2. Deer Springs Road / I-15 Northbound Ramps (signalized) 

3. Champagne Boulevard / Mountain Meadow Road (signalized) 

4. Champagne Boulevard / Lawrence Welk Drive (unsignalized) 

5. Lawrence Welk Drive / Lawrence Welk Court (Access) (unsignalized) 

 

Street Segments 

Deer Springs Road 
1. Twin Oaks Valley Road to the I-15 Southbound Ramps 

Mountain Meadow Road 
2. Champagne Boulevard to High Mountain Drive 

Champagne Boulevard  
3. Mountain Meadow Road to Lawrence Welk Drive 

Lawrence Welk Drive  
4. Champagne Boulevard to Lawrence Welk Court 

Freeway Segments 

Interstate 15 

1. North of Deer Springs Road 

2. South of Deer Springs Road 
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3.2 Existing Transportation Conditions 
The following is a description of the nearby roadway network: 

Interstate 15 in the vicinity of the landfill is classified as a Freeway on the County of San Diego 
General Plan Update (GPU), Mobility Element, October 2010. Within the study area, I-15 is 
constructed as an eight lane divided freeway with a center divider. The posted speed limit is 70 mph 
along I-15 in the vicinity of the off-site alternative. 

Champagne Boulevard (a continuation of Old Highway 395) from Deer Springs Road/Mountain 
Meadow Road to Lawrence Welk Drive is classified as a 4.1B Major Road with intermittent turn 
lanes on the GPU Mobility Element, October 2010. It is currently built within the study area as a 
two-lane undivided roadway and per the County of San Diego Guidelines for Determining 
Significance and Report Format and Content Requirements – Transportation and Traffic, August 24, 
2011, it operates as a two-lane highway with passing opportunities for 40% or more along the length 
of the roadway and/or have few/limited access points and intersections along the length of the 
roadway. The posted speed limit on Champagne Boulevard is 55 mph within the vicinity of the off-
site alternative.  

Deer Springs Road from Twin Oaks Valley Road to the I-15 Ramps is classified as a 6.2 Prime 
Arterial on the GPU Mobility Element, October 2010. From The I-15 ramps to Champagne 
Boulevard/Centre City Parkway it is classified as a 4.1B Major Road with intermittent turn lanes. It 
is currently built as a two-lane undivided roadway from Twin Oaks Valley Road to Champagne 
Boulevard/Centre City Parkway except where additional auxiliary lanes are provided to serve the I-
15 interchange. The posted speed limit on Deer Springs Road ranges from 45 to 55 mph within the 
vicinity of the off-site alternative.  

It should be noted that according to the GPU Goal M-2: Policy M-2.1, “…there are instances where 
the County considers it more appropriate to retain a road classification that could result in an LOS 
E/F rather than increase the number of travel lanes.” Table M-4 of the GPU identifies the County 
segments where the County has determined that the adverse impacts of adding travel lanes does not 
justify the resulting benefit of increased capacity. According to Table M-4, the addition of travel 
lanes exceeding the Mobility Element classification of 4.1B Major Road is not justified on Deer 
Springs Road from the I-15 Northbound Ramps to N. Centre City Parkway [Champagne Boulevard]. 
Level of Service F operations are accepted along this segment. 

Mountain Meadow Road from Champagne Boulevard to Hidden Meadows Road is classified as a 
4.1B Major Road with intermittent turn lanes on the GPU Mobility Element, October 2010. It is 
currently built to its ultimate classification as a four-lane roadway with an intermittent two-way left-
turn lane. The posted speed limit on Mountain Meadow Road is 50 mph within the vicinity of the 
off-site alternative. 

Figure 3–1 depicts the existing traffic conditions and the study area intersections and segments 
graphically. 
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3.3 Existing Traffic Volumes 
Weekday AM/PM peak hour intersection turning movement and bi-directional 24-hour daily traffic 
counts were conducted in March 2012 when schools were in session. The peak hour counts were 
conducted between the hours of 7:00-9:00 AM and 4:00-6:00 PM. Freeway volumes on I-15 were 
taken from Caltrans 2010 data.  

Table 3–1 is a summary of the average daily traffic volumes (ADT) collected in March 2012 along 
study area street segments.  Appendix A contains the traffic volume data sheets. 

TABLE 3–1 
EXISTING TRAFFIC VOLUMES 

Street Segment ADT a 

Deer Springs Road  

1. Twin Oaks Valley Road to the I-15 Southbound Ramps 16,740 

Mountain Meadow Road  

2. Champagne Boulevard to High Mountain Drive 7,270 

Champagne Boulevard  

3. Mountain Meadow Road to Lawrence Welk Drive 5,270 

Lawrence Welk Drive  

4. Champagne Boulevard to Lawrence Welk Court 200 b 

Footnotes: 
a. ADT = Average Daily Traffic Volumes. 
b. Count data on Lawrence Welk Drive collected in July 2008, taken from LLG Merriam 

Mountains Traffic Study, February 26, 2009.

 

Figure 3–2 depicts the existing peak hour intersection turning movement and 24-hour segment 
volumes at the study area locations.  
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4.0 ANALYSIS APPROACH AND METHODOLOGY 
4.1 Analysis Approach 
This traffic analysis assesses the study area locations within the off-site alternative area. All landfill 
description parameters set forth in the Applicant’s Proposed Alternative site traffic study are 
assumed in this alternative analysis. This includes landfill hours of operations and trip generation 
assumptions, except where noted. 

The hours of landfill operations for the off-site alternative continue to be set between 7:00 AM and 
6:00 PM Monday through Friday and between 8:00 AM and 5:00 PM on Saturdays.  In order to 
analyze the operations of study area intersections, the typical weekday 7:00-9:00 AM and 4:00-
6:00 PM peak commuter hours were selected. In addition, an analysis of weekday daily capacity 
operations of study area street segments was conducted.  Freeway segments along I-15 were studied 
both north and south of Deer Springs Road on a peak hour basis using Caltrans criteria. The 
methodology applied in each of these analyses is discussed in Section 4.2. 

Table 4–1 shows the analyses performed for each of the scenarios to determine the potential impacts 
to the road network. 

TABLE 4–1 
ANALYSIS SCENARIOS 

Scenario Analysis Performed 

 Existing 

 Existing + Off-Site Alternative  

 Existing + Cumulative Projects 

 Existing + Off-Site Alternative + Cumulative Projects 

AM/PM Peak Hour Intersection Analysis 

Daily Street Segment Analysis 

Freeway Segment Analysis 

 Buildout Without Off-Site Alternative 

 Buildout With Off-Site Alternative 
Daily Street Segment Analysis 
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4.2 Methodology 
Level of service (LOS) is the term used to denote the different operating conditions which occur on a 
given roadway segment under various traffic volume loads. It is a qualitative measure used to 
describe a quantitative analysis taking into account factors such as roadway geometries, signal 
phasing, speed, travel delay, freedom to maneuver, and safety. LOS provides an index to the 
operational qualities of a roadway segment or an intersection. LOS designations range from A to F, 
with LOS A representing the best operating conditions and LOS F representing the worst operating 
conditions. LOS designation is reported differently for signalized intersections, unsignalized 
intersections, and roadway segments. 

4.2.1 Intersections 
Signalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay was determined utilizing the methodology found in Chapter 18 of the 2010 Highway Capacity 
Manual (HCM), with the assistance of the Synchro (version 7.0) computer software. The delay 
values (represented in seconds) were qualified with a corresponding intersection LOS. Signalized 
intersection calculation worksheets and a more detailed explanation of the methodology are attached 
in Appendix B. 

Unsignalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay and LOS was determined based upon the procedures found in Chapters 19 and 20 of the HCM, 
with the assistance of the Synchro (version 7.0) computer software. Unsignalized intersection 
calculation worksheets and a more detailed explanation of the methodology are attached in 
Appendix B. 

4.2.2 Street Segments 
Street segment analysis is based upon the comparison of average daily traffic volumes (ADTs) to the 
County of San Diego’s Roadway Classification, Level of Service, and ADT Table for County 
roadways, depending on which jurisdiction the street segment is located within. These tables provide 
segment capacities for different street classifications, based on traffic volumes and roadway 
characteristics. The County of San Diego capacity table is attached in Appendix C. Section 5.0 of 
this report discusses the basis for applying the County of San Diego analysis methodology to this 
NEPA analysis in greater detail. 

4.2.3 Freeway Segments 
Freeway segments were analyzed during the AM and PM peak hours based on the methodologies as 
outlined in the SANTEC/ITE Guidelines developed by Caltrans. The freeway segments LOS is 
based on a Volume to Capacity (V/C) method. Page 5 of Caltrans’ Guide for the Preparation of 
Traffic Impact Studies, December 2002 documents a maximum service flow rate of 2,350 passenger 
cars per hour per lane. The freeway LOS operations are based on the SANDAG’s 2008 Congestion 
Management Program Update (November 2008) v/c ratios as summarized below in Table 4–2. 
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Section 5.0 of this report discusses the basis for applying the Caltrans’ analysis methodology to this 
NEPA analysis in greater detail. 

TABLE 4–2 
FREEWAY SEGMENT LEVELS OF SERVICE 

LOS V/C 
A <0.41 

B 0.62 

C 0.8 

D 0.92 

E 1.00 

F(0) 1.25 

F(1) 1.35 

F(2) 1.45 
F(3) >1.46 

LOS = Level of Service 
V/C = Volume/Capacity 
Source: SANTEC/ITE Guidelines

 

4.3 Congestion Management Program 
The Congestion Management Program (CMP), adopted on November 22, 1991, is intended to link 
land use, transportation and air quality through level of service performance. Section 5.0 of this 
report discusses the basis for applying the County of San Diego analysis methodology to this NEPA 
analysis in greater detail, which includes the application of the CMP. The CMP requires an 
Enhanced CEQA Review for projects that are expected to generate more than 2,400 ADT or more 
than 200 peak hour trips. As the landfill trip generation exceeds the CMP thresholds, a CMP analysis 
is triggered.  

In 1993, the Institute of Transportation Engineers California Border Section and the San Diego 
Region Traffic Engineer’s Council established a set of guidelines to be used in the preparation of 
traffic impact studies that are subject to the Enhanced CEQA review process. These guidelines were 
updated in January 2008. This published document is titled 2008 Congestion Management Program 
Update. The guidelines require that a project study area be established as follows: 

 All streets and intersections on CMP arterials where the project will add 50 or more peak 
hour trips in either direction. 

 Mainline freeway locations where the project will add 150 or more peak hour trips in 
either direction. 

 

Based on the CMP guidelines, a peak hour analysis of I-15 north and south of Deer Springs Road is 
provided. I-15 is analyzed under all scenarios and the results are provided later in this report. 
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5.0 SIGNIFICANCE CRITERIA 
The following criteria were utilized to evaluate potential significant impacts, based on the County of 
San Diego’s Guidelines for Determining Significance, February 19, 2010 and the Caltrans’ Guide for 
the Preparation of Traffic Impact Studies, December 2002. Additional references are taken from the 
San Diego Traffic Engineers Council (SANTEC) and Institute of Transportation Engineers (ITE) 
Guidelines for Traffic Impact Studies in the San Diego Region, March 2000 which is approved for 
use in measuring levels of significance in the County of San Diego. The County’s guidelines are used 
by County staff in their review of discretionary projects and environmental documents pursuant to the 
California Environmental Quality Act (CEQA). These Guidelines present a range of quantitative, 
qualitative, and performance levels for particular environmental effects. Caltrans is the State agency 
responsible for planning, constructing, and maintaining the State highway network. Objectives for the 
preparation of the Caltrans’ guide include providing consistency and uniformity in the identification of 
traffic impacts generated by local land use proposals.  Therefore, for purposes of conducting this NEPA 
analysis for the Merriam Mountain South off-site alternative, the criteria taken from these sources was 
deemed appropriate for assessing the alternative’s environmental effects on the surrounding area.  The 
guidelines presented in this report are taken verbatim from the source documents and therefore, 
references to CEQA are not applicable.  However, the thresholds provided were used to evaluate 
significant impacts which may occur due to the proposed off-site alternative. 

5.1 County of San Diego 
5.1.1 Intersections 
This section provides guidance for evaluating adverse environmental effects a project may have on 
signalized and unsignalized intersections. Table 5–1 summarizes significant project impacts for 
signalized and unsignalized intersections. 

TABLE 5–1 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON INTERSECTIONS 

ALLOWABLE INCREASES ON CONGESTED INTERSECTIONS 
Level of service Signalized Unsignalized 

LOS E Delay of 2 seconds or less 20 or less peak hour trips on a critical movement 

LOS F 
Either a Delay of 1 second, or 5 peak 

hour trips or less on a critical movement 
5 or less peak hour trips on a critical movement 

Source: Table 2 Measures of Significant Project Impacts to Congestion on Intersections: Allowable Increases on Congested Intersections, 
County of San Diego Guidelines for Determining Significance, February 19, 2010. 

General Notes: 
1. A critical movement is an intersection movement (right-turn, left-turn, through-movement) that experiences excessive queues, which 

typically operate at LOS F. 

2. By adding proposed project trips to all other trips from a list of projects, these same tables are used to determine if total cumulative impacts 
are significant. If cumulative impacts are found to be significant, each project is responsible for mitigating its share of the cumulative impact. 

3. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not trigger an 
unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

4. For determining significance at signalized intersections with LOS F conditions, the analysis must evaluate both the delay and the number of 
trips on a critical movement, exceedance of either criteria result in a significant impact. 
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Signalized Intersections—Traffic volume increases from public or private projects that result in one 
or more of the following criteria will have a significant traffic volume or LOS traffic impact on a 
signalized intersection: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a signalized intersection currently operating at LOS E or LOS F, 
or will cause a signalized intersection to operate at a LOS E or LOS F as identified in 
Table 5–1 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 

 

Unsignalized Intersections—The operating parameters and conditions for unsignalized intersections 
differ dramatically from those of signalized intersections. Very small volume increases on one leg or 
turn and/or through movement of an unsignalized intersection can substantially affect the calculated 
delay for the entire intersection. Significance criteria for unsignalized intersections are based upon a 
minimum number of trips added to a critical movement at an unsignalized intersection. 

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic impact on an unsignalized intersection as listed in Table 5–1 
and described as text below: 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection, and cause an 
unsignalized intersection to operate below LOS D, or 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection currently 
operating at LOS E, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection, and cause the 
unsignalized intersection to operate at LOS F, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection currently operating 
at LOS F, or 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 

 

5.1.2 Street Segments 
Pursuant to the County’s General Plan Public Facilities Element (PFE), new development must 
provide improvements or other measures to mitigate traffic impacts to avoid: 

a. Reduction in LOS below "C" for on-site Circulation Element roads; 
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b. Reduction in LOS below "D" for off-site and on-site abutting Circulation Element roads; and 

c. "Significantly impacting congestion" on roads that operate at LOS "E" or "F". If impacts 
cannot be mitigated, the project cannot be approved unless a statement of overriding findings 
is made pursuant to the State CEQA Guidelines. The PFE, however, does not include specific 
guidelines for determining the amount of additional traffic that would “significantly impact 
congestion" on such roads. 

The County has created the following guidelines to evaluate likely traffic impacts of a proposed 
project for road segments and intersections serving that project site, for purposes of determining 
whether the development would "significantly impact congestion" on the referenced LOS E and F 
roads. The guidelines are summarized in Table 5–2. The thresholds in Table 5–2 are based upon 
average operating conditions on County roadways. It should be noted that these thresholds only 
establish general guidelines, and that the specific project location must be taken into account in 
conducting an analysis of traffic impact from new development. 

TABLE 5–2 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON 

CIRCULATION ELEMENT ROAD SEGMENTS 
ALLOWABLE INCREASES ON CONGESTED ROAD SEGMENTS 

Level of Service Two-Lane Road Four-Lane Road Six-Lane Road 

LOS E 200 ADT 400 ADT 600 ADT 

LOS F 100 ADT 200 ADT 300 ADT 

Source: Table 1 Measures of Significant Project Impacts to Congestion on Circulation Element Road Segments: Allowable Increases 
on Congested Road Segments, County of San Diego Guidelines for Determining Significance, February 19, 2010. 

General Notes: 
1. By adding proposed project trips to all other trips from a list of projects, this same table must be used to determine if total 

cumulative impacts are significant. If cumulative impacts are found to be significant, each project that contributes additional trips 
must mitigate a share of the cumulative impacts. 

2. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not trigger 
an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

On-site Circulation Element Roads—PFE, Transportation, Policy 1.1 states that “new development 
shall provide needed roadway expansion and improvements on-site to meet demand created by the 
development, and to maintain LOS C on Circulation Element Roads during peak traffic hours”. 
Pursuant to this policy, a significant traffic impact would result if: 

 The additional or redistributed ADT generated by the proposed land development project 
will cause on-site Circulation Element Roads to operate below LOS C during peak traffic 
hours except within the Otay Ranch and Harmony Grove Village plans as specified in the 
PFE, Implementation Measure 1.1.2. 
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Off-Site Circulation Element Roads—PFE, Transportation, Policy 1.1 also addresses offsite 
Circulation Element roads. It states that “new development shall provide off-site improvements 
designed to contribute to the overall achievement of LOS D on Circulation Element Roads.” 
Implementation Measure 1.1.3 addressed projects that would significantly impact congestion on 
roads operating at LOS E or F. It states, “new development that would significantly impact 
congestion on roads operating at LOS E or F, either currently or as a result of the project, will be 
denied unless improvements are scheduled to attain a LOS to D or better or appropriate mitigation is 
provided.” In circumstances in which appropriate mitigation is not feasible, the project can only be 
approved if “a specific statement of overriding findings is made pursuant to” the State CEQA 
Guidelines. The following significance guidelines define a method for evaluating whether or not 
increased traffic volumes generated or redistributed from a proposed project will “significantly 
impact congestion” on County roads, operating at LOS E or F, either currently or as a result of the 
project.  

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic volume or LOS impact on a road segment: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a Circulation Element Road or State Highway currently operating 
at LOS E or LOS F, or will cause a Circulation Element Road or State Highway to 
operate at a LOS E or LOS F as a result of the proposed project as identified in  
Table 5–2, or  

 The additional or redistributed ADT generated by the proposed project will cause a 
residential street to exceed its design capacity. 

 

5.1.3 Two-Lane Highways 
Signalized Intersection Spacing Over One Mile 

Two-lane highways with intersection spacing over one mile have minimal side friction and conform 
to the HCM assumptions for two-lane highways. Criteria for LOS E and LOS F are provided in 
Table 5–3 based upon criteria established with the Counties of Riverside and Sacramento and 
concurred upon by Caltrans–District 11. These criteria are appropriate for use for most projects with 
the potential to affect two-lane highways, as road conditions for two-lane highways in these 
Counties are similar to those in the County of San Diego. The criteria shown below are applicable 
for the daily capacity analysis of roadways functioning as two-lane highways. 
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TABLE 5–3 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION 

ALLOWABLE INCREASES ON TWO-LANE HIGHWAYS  
(With Signalized Intersection Spacing Over One Mile) 

Level of Service  LOS Criteria  Impact Significance Level  

LOS E  > 16,200 ADT  >325 ADT  

LOS F  > 22,900 ADT  >225 ADT  

Source: Table 3 Measures of Significant Project Impacts to Congestion: Allowable Increases on Two-Lane Highways with 
Signalized Intersection Spacing Over One Mile, County of San Diego Guidelines for Determining Significance, February 19, 
2010. 

General Notes: 
1. Where detailed data is available, the Director of Public Works may also accept a detailed level of service analysis based 

upon the two-lane highway analysis procedures provided in Chapter 20 of the Highway Capacity Manual, 2000. 

 

Signalized Intersection Spacing Under One Mile 

Two-lane highways with intersection spacing less than one mile have operations similar to urban 
streets as identified in the HCM. Per the HCM, level Urban Streets have lower speeds with LOS’s 
most characterized by the operation of the intersections along the highway/street. For two-lane 
highways with intersection spacing less than one mile, the LOS will be determined to be that of the 
intersections along the highway. Impacts to the highway will be determined by evaluating the 
intersection impact criteria identified in Table 5–4. 

TABLE 5–4 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION 

ALLOWABLE INCREASES ON TWO-LANE HIGHWAYS  
(With Signalized Intersection Spacing Under One Mile) 

Level of Service  Signalized 

LOS E  Delay of 2 seconds or less 

LOS F  
Delay of 1 second, or 

5 peak hour trips or less on a critical movements 

Source: Table 4 Measures of Significant Project Impacts to Congestion: Allowable Increases on Two-Lane Highways with 
Signalized Intersection Spacing Under One Mile, County of San Diego Guidelines for Determining Significance, February 19, 
2010. 

General Notes: 
1. A critical movement is an intersection movement (right-turn, left-turn, through movement) that experiences excessive 

queues which typically operate at LOS F. 

2. By adding proposed project trips to all other trips from a list of projects, these same tables are used to determine if total 
cumulative impacts are significant. If cumulative impacts are found to be significant, each project is responsible for 
mitigating it share of the cumulative impact. 

3. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not 
trigger an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 
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5.2 Caltrans 
5.2.1 Freeway Segments 
Caltrans’ Guide for the Preparation of Traffic Impact Studies, December 2002, outlines 
recommended procedures for traffic study contents but does not identify specific traffic impact 
thresholds. Caltrans staff has indicated that there is a desire to maintain freeway operations between 
LOS C and D levels. Specific traffic impact thresholds are typically identified by local Caltrans staff. 
For the San Diego region, Caltrans’ staff has previously indicated that an impact to a freeway is 
generally identified when project traffic causes the operations to drop one letter grade (i.e. from LOS 
D to LOS E or LOS E to LOS F). 
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6.0 ANALYSIS OF EXISTING CONDITIONS 
6.1 Peak Hour Intersection Operations 
Table 6–1 summarizes the existing intersections LOS. As seen in Table 6–1, all intersections are 
calculated to currently operate at LOS D or better.  

Appendix D contains the existing intersection analysis worksheets. 

6.2 Daily Street Segment Operations 
Table 6–2 summarizes the existing daily street segment operations. As seen in Table 6–2, the study 
area segments are calculated to currently operate at LOS D or better except for the following: 

 Deer Springs Road between Twin Oaks Valley Road and the I-15 Southbound Ramps – 
LOS F 

 

6.3 Freeway Operations 
Table 6–3 summarizes the existing freeway mainline operations on I-15. As seen in Table 6–3, the 
northbound and southbound segments of I-15 north and south of Deer Springs Road currently 
operate at an acceptable LOS C or better during both the AM and PM peak hours.   

 

TABLE 6–1 
EXISTING INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing 

Delay a LOS b 

1. Deer Springs Rd / I-15 SB Ramps  Signal — 
AM 13.7 B 
PM 25.5 C 

2. Deer Springs Rd / I-15 NB Ramps  Signal — 
AM 16.4 B 
PM 25.0 C 

3. Champagne Blvd / Mountain Meadow Rd Signal — AM 44.6 D 
PM 47.2 D 

4. Champagne Blvd / Lawrence Welk Dr TWSC c WBL AM 10.7 B 
PM 11.6 B 

5. Lawrence Welk Dr / Lawrence Welk Ct 
(Access Road) 

Uncontrolled d NBLR 
AM 8.3 A 
PM 8.4 A 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d. This intersection currently serves a small cluster of estate homes. As such, a traffic control device is not provided at this 

intersection due to relatively low traffic volumes. 
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TABLE 6–2 
EXISTING STREET SEGMENT CAPACITY ANALYSIS 

Street Segments General Plan Update 
Classification a 

Functional 
Classification 

Existing 
Capacity 
(LOS E) b 

ADT c LOS d 

Deer Springs Road     

1. Twin Oaks Valley Road to the  
I-15 SB Ramps 

6.2 Prime Arterial 2-Ln Rural Collector 16,200 16,740 F 

Mountain Meadow Road     

2. Champagne Blvd to  
High Mountain Dr 

4.1B Major Road w/ 
Intermittent Turn Lanes 

4-Ln Major Road 34,200 7,270 A 

Champagne Boulevard     

3. Mountain Meadow Rd to 
Lawrence Welk Dr  

4.1B Major Road w/ 
Intermittent Turn Lanes 

2-Ln Rural Collector 22,900 e 5,270 ≥ D 

Lawrence Welk Drive     

4. Champagne Blvd to Lawrence 
Welk Ct (Access Road) 

Non-Mobility Element 
Roadway 

2-Ln Rural  
Residential Collector 4,500 f 200 ≥ C 

Footnotes: 
a. GPU Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego Roadway Classification Table. 
c. ADT = Average Daily Traffic Volumes. 
d. LOS = Level of Service. 
e. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection spacing over one 

mile. See Table 5–3 of this report. “≥ D” = Better than or equal to LOS D. 
f. Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C. 

General Notes:  
1. Bold typeface indicates less than acceptable.  
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TABLE 6–3 
EXISTING FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a Volume b 

Peak Hour Volume b V/C c LOS d 

AM PM AM PM AM PM 

North of Deer Springs Road 
NB 4M 9,400 

120,000 
2,296 6,111 0.244 0.650 A C 

SB 4M 9,400 6,179 3,382 0.657 0.028 C A 

South of Deer Springs Road 
NB 4M 9,400 

119,000 
2,053 5,666 0.218 0.048 A A 

SB 4M 9,400 6,452 3,622 0.686 0.030 C A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact 

Studies, Dec 2002. 
b. ADT and Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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7.0 TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT 
7.1 Passenger-Car Equivalent Determination/Validation 
The Highway Capacity Manual (HCM) published by the Transportation Research Board (TRB) 
provides criteria to determine the effect heavy vehicles have on the street system relative to 
passenger cars. This concept is termed the “passenger car equivalent” (PCE) and is defined as the 
number of passenger cars that are displaced by a single heavy vehicle of a particular type under the 
prevailing traffic conditions. Heavy vehicles have a greater traffic impact than passenger cars since:   

 They are larger than passenger cars, and therefore, occupy more roadway space; and  

 Their performance characteristics are generally inferior to passenger cars, leading to the 
formation of downstream gaps in the traffic stream (especially on upgrades), which 
cannot always be effectively filled by normal passing maneuvers. 

Since truck trips are the primary type of landfill-generated trips, the application of a PCE factor to 
the trip generation calculations was necessary. Validation of the passenger-car equivalent (PCE) 
factor for the Applicant’s Proposed Alternative site was conducted in the Gregory Canyon traffic 
study. In order to confirm the 1.5 PCE factor used in the previous Darnell & Associates trip 
generation calculations for the Applicant’s Proposed Alternative, the parameters set forth in the 
Highway Capacity Manual (HCM) were applied to the existing street conditions. For purposes of 
being consistent with the methodology used in validating the 1.5 PCE factor for the Applicant’s 
Proposed Alternative trip generation, a review of the speed (mph), grade (%), and heavy vehicle 
percentages for Champagne Boulevard is provided in this section.  

Using Table 1 (HCM Table 8-9) from the Darnell & Associates traffic study, with a less than 3% 
grade and an observed average speed of 40.8 mph, the resulting PCE factor lies between 1.3 and 1.4. 
Therefore, it can be concluded that the PCE rate of 1.5 would be acceptable for use in the traffic 
analysis for this off-site alternative.  A portion of the data inputs for determining PCE factors from 
HCM Table 8-9 are shown below and the entire table can be found in Appendix E. A vertical grade 
sketch of Champagne Boulevard is provided in Appendix F. 

HCM TABLE 8-9 
PASSENGER CAR EQUIVALENTS FOR SPECIFIC GRADES ON TWO-LANE RURAL HIGHWAYS 

Grade (%) Length of Grade 
(mi) 

Average Upgrade Speed (mph) 

55.0 52.5 50.0 45.0 40.0 30.0 
0 All 2.1 1.8 1.6 1.4 1.3 1.3 

3 

0.25 2.9 2.3 2.0 1.7 1.6 1.5 

0.5 3.7 2.9 2.4 2.0 1.8 1.7 

0.75 4.8 3.6 2.9 2.3 2.0 1.9 

1.0 6.5 4.6 3.5 2.6 2.3 2.1 

1.5 11.2 6.6 5.1 3.4 2.9 2.5 

2.0 19.8 9.3 6.7 4.6 3.7 2.9 

3.0 71.0 21.0 10.8 7.3 5.6 3.8 

4.0 * 48.0 20.5 11.3 7.7 4.9 

Source: Darnell & Associates Table 1 Table 8-9. Passenger Car Equivalents for Specific Grades on Two-Lane Rural Highways, Gregory Canyon Landfill Traffic Study, 
March 21, 2007. 
General Notes: 

1. *Speed not attainable on grade specified. 
2. Round “percent grade” to next higher integer value. 
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Exhibit 14-13 in the most current version of the Highway Capacity Manual, HCM 2010, provides 
updated criteria for determining PCE factors. Using Exhibit 14-13, which provides more specific 
data input to determine PCE, (>2% percent grade, 3.0-mile length of grade, and 5% proportion of 
trucks and buses) a PCE of 1.5 is also considered appropriate for use in the analysis of this off-site 
alternative. Table 7–1 shows the truck percentages on Champagne Boulevard and portions of the 
data from Exhibit 14-13 are illustrated below. A full version of Exhibit 14-13 is provided in 
Appendix E.  Speed data and truck percentages collected along Champagne Boulevard are provided 
in Appendix A. 

TABLE 7–1 
CHAMPAGNE BOULEVARD PCE ADJUSTMENT FACTORS 

Champagne Boulevard: 
Mountain Meadow Road to Lawrence Welk Drive 

Observed 
Amount 

Length of Segment (miles) 3.0 

Average Percent Grade (%) 1.4% 

Average Speed (mph)  40.8 

Truck Percentage of ADT a 5% 

Footnotes: 
a. Counts collected in March 2012. 
General Notes: 
1. MPH = miles per hour 
2. ADT = average daily traffic volume 

 

EXHIBIT 14-13 
PCES FOR TRUCKS AND BUSES (ET) ON UPGRADES 

Percent 
Upgrade Length (mi) 

Proportion of Trucks and Buses 

2% 4% 5% 6% 8% 10% 15% 20% 25% 

≤ 2 All 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

> 2-3 

0.00-0.25 
> 0.25-0.50 
> 0.50-0.75 
> 0.75-1.00 
> 1.00-1.50 

> 1.50 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
2.0 
2.5 
3.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
2.0 
2.0 

Source: HCM 2010. Complete Exhibit 14-13 provided in Appendix E. 
 

As shown by comparing the most recent speed data to Table 1 from the Darnell & Associates study, 
and as determined in Exhibit 14-13 of the HCM 2010, a PCE factor of 1.5 continues to be valid for 
use in the analysis of the off-site alternative. 
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7.2 Trip Generation 
With confirmation of the 1.5 PCE factor, the trip generation for the alternative landfill site was 
assumed to be the same as that of the Applicant’s Proposed Alternative. In the traffic study prepared 
for the Applicant’s Proposed Alternative, operations of the landfill had been defined such that trips 
were determined by input rate, employment, known collection truck thresholds, and other 
service/visitor trips to the site. Using the maximum and worst-case input rate of 5,000 TPD utilizing 
8-ton collection trucks, the trip generation was calculated on a weekday hourly basis between the 
hours of operation: 7:00 AM to 6:00 PM.  

Table 7–2 shows the results of the calculated trip generation. As seen in Table 7–2, the 5,000 TPD 
worst-case condition generates a maximum of 625 refuse trucks and 48 truck trips associated with 
deliveries and/or water trucks. The maximum number of PCE truck trips associated with the 
Applicant’s Proposed Alternative and off-site alternatives at a maximum daily tonnage of 5,000 tons 
of waste equates to 2,019 trips per day and a total of 673 trucks per day from all sources (625 refuse 
+ 48 other). The steps to determine this are as follows: 

Step 1. 
5,000 TPD 

= 625 refuse trucks 
  8-ton refuse trucks 

Step 2. 625 refuse trucks + 48 water/delivery trucks = 673 trucks 

Step 3. 673 trucks x 2 (bi-directional trips) = 1,346 truck trips 

Step 4. 1,346 truck trips x 1.5 PCE Factor = 2,019 PCE trips 

 

In addition to refuse and water/delivery truck trips, it is expected that the same amount of employees 
and service/visitor vehicles would be generated by the alternative site as the Applicant’s Proposed 
Alternative. Approximately 44 employee trips and 20 service/visitor trips are included in the 
alternative site trip generation. Continuing with the assumptions used in the Applicant’s Proposed 
Alternative analysis, it is expected that once the landfill is opened, the daily volume of trucks may 
vary. However, the total worst-case number of trips generated by the alternative landfill site would 
amount to 2,083 daily PCE trips.  

Although the worst-case maximum daily tonnage assumed at the site would be 5,000 TPD, the solid 
waste permit will limit the landfill to a total of 1 million tons of solid waste per year which averages 
to 3,200 TPD. A comparison of the trips associated with the worst-case 5,000 TPD and the average 
3,200 TPD is provided in Table 7–2. Given the limitations of the solid waste permit, 1,344 daily 
PCE trucks trips would be expected due to the off-site alternative. However, for purposes of being 
consistent with the Applicant’s Proposed Alternative analysis, the higher number of truck trips 
(2,019 PCE trips) have been assigned to the street system to ensure a worst-case analysis of the study 
area.  
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TABLE 7–2 
OFF-SITE ALTERNATIVE SITE TRIP GENERATION 

Activity Type 
Number of Trips 

One-Way Two-Way With 1.5 PCE 
Factor 

Maximum Waste (5,000 TPD)    

Collection Trucks  625 1,250 1,875 

Water/Delivery/Other a 48 96 144 

Total Truck Trips 673 1,346 2,019 
Employee b 22 44 44 

Service/Visitor c 10 20 20 

Total Daily PCE Trips   2,083 

Average Waste (3,200 TPD)    

Collection Trucks  400 800 1,200 

Water/Delivery/Other a 48 96 144 

Total Truck Trips 448 896 1,344 
Employee b 22 44 44 

Service/Visitor c 10 20 20 

Total Daily PCE Trips   1,408 
Footnotes: 

a. Other trucks consist of periodic construction, including brine, and leachate removal. 
b. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips.  
c. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 

General Notes: 
1. PCE = passenger car equivalent per discussion in Section 7.1 of this report. 

 

7.3 Hourly Trip Generation 
In order to fully analyze the impacts of the Applicant’s Proposed Alternative, an hourly analysis was 
conducted along State Route 76 (SR 76) for the Gregory Canyon Landfill traffic study. This was 
completed to evaluate the potential effects the proposed landfill would have on SR 76 as a result of 
the increase in heavy vehicles traversing the roadway throughout the day, and the effects of landfill 
traffic in addition to the cumulative condition which includes the proposed development of several 
discretionary projects along the SR 76 east corridor.   

However, for purposes of conducting the analysis for this off-site alternative, the hourly traffic 
concerns of SR 76 are no longer relevant.  The operations of study area road segments are evaluated 
on an average daily basis by applying the 2,083 PCE trips to the ADT volumes for each “with off-
site alternative” scenario analyzed. The study area intersections are analyzed during the AM and PM 
peak hours by applying the worst-case number of trips entering and exiting the alternative site over 
the course of daily operations.  
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Table 7–3 summarizes the hourly trip generation of the alternative site, consistent with the hourly 
operations of the Applicant’s Proposed Alternative. Solid waste operations of the landfill are 
proposed between Monday through Friday between 7:00 AM to 6:00 PM. Over the course of daily 
operations, landfill traffic will be entering and exiting the site based on the timing of employee 
shifts, visitors, and pickups and deliveries.  As shown in Table 7–3, the highest amount of AM 
generated trips occurs during the midday 11:00 AM to 12:00 PM hour (251 trips) and the highest 
amount of PM generated trips occurs during 12:00 PM to 1:00 PM afternoon hour (247 trips). To be 
consistent with the conservative analysis provided in the Applicant’s Proposed Alternative analysis, 
the maximum 251 midday trips (125 inbound/126 outbound) and 247 afternoon trips (123 
inbound/124 outbound) have been applied to the 7:00-9:00 AM and 4:00-6:00 PM peak hour 
intersection analyses provided in this report.  

It should be noted that construction of the alternative landfill would generate construction truck trips 
to the off-site alternative, however, the truck traffic generated by this alternative analyzes a greater 
amount of truck traffic on the street system. Thus no pre-opening construction analysis was 
conducted. 
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TABLE 7–3 
HOURLY OFF-SITE ALTERNATIVE TRIP GENERATION 

Vehicle Type 
Number of Trips by Time of Day 

7:00 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 5:00 Total Daily 
Truck Trips g 

Maximum Waste (5,000 TPD) a            

Trucks b 100 165 228 219 247 247 227 211 110 100 165 2,019 
Employee c 11 11 0 0 0 0 0 0 0 11 11 44 
Service d 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 111 178 232 223 251 247 229 215 110 111 176 2,083 

Average Waste (3,2000 TPD) e            

Trucks f 62 93 135 122 162 162 141 161 109 100 97 1,344 
Employee 11 11 0 0 0 0 0 0 0 11 11 44 
Service 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 73 106 139 126 166 162 143 165 110 111 108 1,408 
Footnotes: 

a. Maximum waste volume = 5,000 TPD. Maximum truck trips permitted is 673 or 2,019 PCE (includes refuse trucks, SGVWC recycled water, removal of brine and leachate, and 
construction trucks). 

b. Maximum Volume Trucks = 673 trucks x 2 trips/day x1.5 PCE = 2019 trips (8-ton refuse trucks) 
c. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips 
d. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 
e. Average Waste Volume  = 3,200 TPD 
f. Average Volume Trucks = 448 trucks x 2 trips/day x 1.5 PCE = 1344 trips (8-ton refuse trucks) 
g. Total Daily Truck Trips expressed as average daily two-way trips. 

General Notes: 
1. TPD = Tons per day 
2. Passenger car equivalent per discussion in Section 7.1 of this report. 
3. Vehicles are shown as two-way (enter/exit) trips per hour except employees which are shown as one-way entering AM/exiting PM. 

Source:  Gregory Canyon Limited, 2011 
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7.4 Trip Distribution and Assignment 
In December 2011, R3 Consulting Group, Inc. (R3) prepared a memo detailing a cost of transfer and 
transport analysis for the alternative disposal sites to the Applicant’s Proposed Alternative. The 
memo analyzed the North San Diego County communities and their respective disposal tonnages 
and travel distances to the alternative sites.  In February 2012, a follow up memo was prepared by 
R3 to provide an estimation of disposal tonnage distribution relative to the alternative disposal sites 
of which information could be used to distribute alternative landfill traffic. In estimating the tonnage 
generated from unincorporated North County areas, R3 used “population hotspots” (rather than area) 
as the basis for developing estimates over a three-year time period. R3 considered the following 
census-designated places (CDPs) when estimating the tonnage distribution for unincorporated North 
County: 

 Bonsall 

 Camp Pendelton North 

 Camp Pendelton South 

 Fairbanks Ranch 

 Fallbrook 

 Hidden Meadows 

 San Marcos 

 Rainbow 

 Ramona 

 Rancho Santa Fe 

 San Diego Country Estates 

 Valley Center 

 

It was also assumed that the unincorporated North County disposal tonnage comprised roughly 27% 
of the total San Diego County unincorporated disposal tonnage and 19% of the total disposal 
tonnage for the North San Diego County jurisdictions. These CDP’s were then correlated to the 
North San Diego County jurisdictions shown below in Table 7–4.  A spreadsheet provided by R3 
summarizes the tonnage of waste produced and percent of the total North County area tonnage for 
each jurisdiction. This information is also shown in Table 7–4. 

TABLE 7–4 
R3 ESTIMATED TONNAGE DISTRIBUTION 

North San Diego County 
Jurisdictions 

3-Year Average Disposal 
(Tons) 

Percent of 
Total (%) 

Carlsbad 120,924 14% 

Encinitas 69,256 8% 

Escondido 138,751 17% 

Oceanside 138,536 17% 

San Marcos 88,339 11% 

Solana Beach 15,895 2% 

Vista 102,518 12% 

North County Unincorporated 161,819 19% 

TOTAL 839,039 100% 
Source: R3 Consulting Group, Inc., February 2012 
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The trips that would be used for recycled water supply were assumed go to the City of South El 
Monte in Los Angeles County, which is a know locations for the availability of recycled water and 
likely choice for the alternative.     

The regional truck traffic distribution is shown in Figure 7–1. As shown in Figure 7–1, trip 
distribution for the Merriam Mountain South off-site alternative is generally oriented north and south 
along I-15. The majority of the landfill trips are distributed south on I-15 (80%) with 18% oriented 
to the southeast and 62% toward the southwest. Of the 16% of trips distributed north on I-15, 6% are 
oriented to the northeast and 10% to the northwest. It is assumed that the 16% of trips oriented 
to/from north I-15 would utilize the Gopher Canyon Road interchange due to it being located in 
closer proximity to the site for these trips than the Deer Springs Road interchange. Since less than 25 
peak hour trips are distributed to this interchange, an analysis of this location is not warranted.  The 
remaining 4% is captured locally along Deer Spring Road and Mountain Meadow Road.  Figure 7–2 
shows the off-site alternative traffic assignment and Figure 7–3 shows the existing + off-site 
alternative traffic volumes. 
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8.0 ANALYSIS OF EXISTING + OFF-SITE ALTERNATIVE CONDITIONS 
8.1 Existing + Off-Site Alternative Conditions 
All existing + off-site alternative analyses were completed assuming the existing lane geometries at 
all study area locations.   

8.2 Existing + Off-Site Alternative Analysis 
8.2.1 Peak Hour Intersection Operations 
Table 8–1 summarizes the existing + off-site alternative intersections LOS. As seen in Table 8–1, with 
the addition of off-site alternative traffic, all intersections are calculated to continue operate at LOS D 
or better except for the following: 

 Champagne Boulevard / Mountain Meadow Road – LOS F (AM/PM peak hours) 

 

Based on County of San Diego significance criteria, since the off-site alternative degrades this 
intersection from an acceptable LOS to LOS F operations, a significant direct impact is calculated.  

Appendix G contains the existing + off-site alternative intersection analysis worksheets. 

8.2.2 Daily Street Segment Operations 
Table 8–2 summarizes the existing + off-site alternative daily street segment operations. As seen in 
Table 8–2, with the addition of off-site alternative traffic, the study area segments are calculated to 
continue to operate at LOS D or better except for the following. 

 Deer Springs Road between Twin Oaks Valley Road and the I-15 Southbound Ramps – 
LOS F 

 

Based on County of San Diego significance criteria, since the off-site alternative adds less than 100 
trips to this LOS F segment, no significant direct impacts are calculated. 

8.2.3 Freeway Operations 
Table 8–3 summarizes the existing + off-site alternative freeway mainline operations on I-15. As 
seen in Table 8–3, with the addition of off-site alternative traffic, the northbound and southbound 
segments of I-15 north and south of Deer Springs Road are calculated to continue to operate at an 
acceptable LOS C or better during both the AM and PM peak hours.   
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TABLE 8–1 
EXISTING + OFF-SITE ALTERNATIVE INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing Existing + Off-
Site Alternative ∆ e Sig? 

Delay a LOS b Delay LOS 

1. Deer Springs Rd / I-15 SB Ramps  Signal — 
AM 13.7 B 14.5 B — No 
PM 25.5 C 42.0 D — No 

2. Deer Springs Rd / I-15 NB Ramps  Signal — 
AM 16.4 B 17.8 B — No 
PM 25.0 C 38.4 D — No 

3. Champagne Blvd / Mountain Meadow Rd Signal — 
AM 44.6 D 76.5 E 31.9 Yes 
PM 47.2 D 68.4 E 21.2 Yes 

4. Champagne Blvd / Lawrence Welk Dr TWSC c WBL 
AM 10.7 B 15.5 C — No 
PM 11.6 B 17.5 C — No 

5. Lawrence Welk Dr / Lawrence Welk Ct 
(Access Road) 

Uncontrolled d NBLR 
AM 8.3 A 8.8 A — No 
PM 8.4 A 8.8 A — No 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d. This intersection currently serves a small cluster of estate homes. As such, a traffic control device is not provided at this intersection due to relatively low traffic volumes. 
e. “∆” denotes the off-site alternative-induced increase in delay for signalized intersections and off-site alternative traffic added to the critical movement for unsignalized 

intersections. 
 
General Notes: 
1. Bold typeface indicates less than acceptable. Shading represents a direct significant impact due to addition of off-site alternative traffic.  
2. Sig = Significant direct impact 
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TABLE 8–2 
EXISTING + OFF-SITE ALTERNATIVE 

STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification 

Capacity
(LOS E) a 

Existing Existing + Off-Site Alternative 
Sig? 

ADT b LOS c ADT LOS Δ f 

Deer Springs Road         
1. Twin Oaks Valley Road to the  

I-15 SB Ramps 
2-Ln Rural Collector 16,200 16,740 F 16,810 F 70 No 

Mountain Meadow Road         

2. Champagne Blvd to  
High Mountain Dr 

4-Ln Major Road 34,200 7,270 A 7,300 A — No 

Champagne Boulevard         

3. Mountain Meadow Rd to  
Lawrence Welk Dr  

2-Ln Rural Collector 22,900 d 5,270 ≥ D 7,020 ≥ D — No 

Lawrence Welk Drive         

4. Champagne Blvd to Lawrence Welk Ct 
(Access Road) 

2-Ln Rural  
Residential Collector 4,500 e 200 ≥ C 2,290 ≥ C — No 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Tables. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection spacing over one mile. See Table 5–3 of this report. 

“≥ D” = Better than or equal to LOS D.  A significant impact is calculated on LOS E roadways with ≥ 325 project trips and on LOS F roadways with ≥ 225 project trips. 
e. Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C.  
f. “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in 

Table 5–3. 

General Notes: 
1. Sig = Significant direct impact 
2. Bold typeface indicates less than acceptable.  
3. Off-site alternative ADT rounded up to nearest tenth.
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TABLE 8–3 

EXISTING + OFF-SITE ALTERNATIVE FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a 

Existing Peak 
Hour Volumes b V/C c LOS d 

Off-Site 
Alternative 

Volumes 

Existing + Off-Site 
Alternative 

Peak Hour Volumes 
V/C LOS 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

North of Deer 
Springs Road 

NB 4M 9,400 2,296 6,111 0.244 0.650 A C 0 0 2,296 6,111 0.244 0.650 A C 

SB 4M 9,400 6,179 3,382 0.657 0.028 C A 0 0 6,179 3,382 0.657 0.360 C A 

South of Deer 
Springs Road 6 

NB 4M 9,400 2,053 5,666 0.218 0.048 A A 99 97 2,152 5,763 0.229 0.613 A B 

SB 4M 9,400 6,452 3,622 0.686 0.030 C A 100 98 6,552 3,720 0.697 0.396 C A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. I-15 off-site alternative volumes north of Deer Springs Road are zero (0) due to landfill trips oriented to the north using the Gopher Canyon Road interchange which provides a 

shorter route to the northerly freeway section. However, since less than 25 peak hour directional trips use the Gopher Canyon Road interchange, analysis of this interchange is 
not included in this report. 

LOS V/C 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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9.0 CUMULATIVE PROJECTS DISCUSSION 
9.1 Description of Cumulative Projects 
Cumulative projects are other projects in the study area that will add traffic to the local circulation 
system in the near future. In order to gather cumulative project data, a thorough review of the 
County of San Diego KIVA System was conducted. The KIVA System provides permit information 
for all discretionary projects in the unincorporated areas of San Diego County. In addition, research 
was conducted in nearby jurisdictions to include any discretionary projects within the vicinity of the 
off-site alternative study area not listed in the KIVA System. As a result of this research, several 
cumulative projects in the study area that are either proposed and under study, or are currently under 
review by the lead agency are included in the cumulative analysis.  These projects are listed below in 
Table 9–1.  The locations of the cumulative projects are shown on Figure 9–1. 

TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

1.  San Luis Rey Highlands TM 4480 Inactive (not included) 
2.  VVCC Villas Phase III TM4604 Inactive (not included) 
3.  N/A TM 4665 Inactive (not included) 
4.  Country Estates TM 4700 Done 
5.  Polo Club at Vista Valley TM 4736 Inactive (not included) 
6.  Ashok Israni PRD TM 4967 Done 
7.  Bonsall Rancho Camargo TM 5037 Done 
8.  San Luis Rey Ranch TM 5079 Done 
9.  Tuluie-Braun Ranch TM 5097 Done 
10.  Vista Grove Estates TM 5111 Done 
11.  Black TM TM 5113 Open 
12.  The Welk Group – Garden Villas TM 5134 Done 
13.  Palisades Estates TM 5158 Done 
14.  Welk Village TM 5167 Done 
15.  The Oaks TM 5174 Done 
16.  Hidden Meadows – Oak Woodlands TM 5175 Done 
17.  Mountain Gate TM 5193 Done 
18.  Courtyards at Treasures TM 5211 Done 
19.  San Luis Rey Estates TM 5234 Done 
20.  N/A TM 5238 Done 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting 

process only and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and 
“Idle” are included in the cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in 
the cumulative forecast, but provided for reference. 

2. N/A = Not available.  
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TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

(CONTINUED FROM PREVIOUS TABLE) 
21.  Choi TM TM 5264 Done 
22.  Merriam West Ranch TM 5283 Open 
23.  Fredas Hill TM 5308 Done 
24.  Canyon Villas Welk TM 5313 Done 
25.  Waldman TM TM 5320 Done 
26.  Welk Villas on the Green TM 5326 Done 
27.  Washington Meadows TM 5335 Open 
28.  Merriam Mountains TM 5381 Rejected 
29.  Circle Lane TM TM 5468 Done 
30.  Brisa Del Mar TM 5492 Open 
31.  Castle Creek Condominiums TM 5514 Open 
32.  Rimmelspach Subdivision TM 5523 Idle 
33.  N/A TPM 19916 Done 
34.  N/A TPM 19969 Done 
35.  Van Cleave TPM TPM 20033 Inactive 
36.  N/A TPM 20073 Done 
37.  N/A TPM 20076 Done 
38.  Robert Pettito TPM TPM 20205 Done 
39.  Welk Group TPM 20225 Done 
40.  N/A TPM 20226 Done 
41.  Sherwood TPM TPM 20239 Done 
42.  N/A TPM 20258 Done 
43.  Raisigel/Fejeran TPM 20290 Done 
44.  Giesler TPM TPM 20316 Done 
45.  Brouwer TPM TPM 20327 Done 
46.  McCarthy Trust TPM 20390 Done 
47.  Van de Roo Farms TPM 20395 Done 
48.  Meadows 35 TPM 20398 Done 
49.  Odell TPM TPM 20409 Done 
50.  Lantis TPM TPM 20420 Done 
51.  Koutsoukos TPM TPM 20425 Done 
52.  Pruitt TPM TPM 2029 Done 
53.  Phillips/Askew/Lee at Hidden Meadows TPM 20441 Done 
54.  The Oaks TPM 20453 Done 
55.  Plamondon TPM TPM 20469 Done 
56.  Divine TPM TPM 20526 Done 
57.  Fitzgerald TPM TPM 20527 Done 
58.  Estes TPM TPM 20529 Done 
59.  Piro Inc. TPM 20558 Done 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting 

process only and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and 
“Idle” are included in the cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in 
the cumulative forecast, but provided for reference. 

2. N/A = Not available.  
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TABLE 9–1 
CUMULATIVE PROJECT LIST 

Project Name Project No. Permit Status 

(CONTINUED FROM PREVIOUS TABLE) 
60.  Steinbeck TPM TPM 20563 Done 
61.  SCIBA TPM 20566 Done 
62.  Steinbeck TPM TPM 20573 Idle 
63.  Thuen TPM TPM 20585 Done 
64.  N/A TPM 20620 Done 
65.  Jansen TPM TPM 20629 Done 
66.  Collins TPM TPM 20640 Done 
67.  Rimsa TPM TPM 20660 Done 
68.  Dienhart TPM TPM 20664 Done 
69.  Escalona TPM 20723 Done 
70.  Gordon TPM TPM 20776 Done 
71.  Cunningham TPM TPM 20788 Done 
72.  Boyer TPM TPM 20794 Done 
73.  Tran TPM TPM 20835 Done 
74.  Biernacki TPM TPM 20836 Done 
75.  JLP Properties TPM 20838 Done 
76.  Pizzuto Property TPM 20846 Done 
77.  NorthcuttTPM TPM 20860 Done 
78.  Job No. 108-04 TPM 20943 Done 
79.  Twin Oaks TPM TPM 20954 Done 
80.  Kirkorowicz TPM 20986 Done 
81.  Stouffer TPM TPM 21084 Idle 
82.  Rimsa TPM TPM 21095 Done 
83.  Turner TPM TPM 21113 Done 
84.  Weber TPM TPM 21128 Open 
85.  Arabshai TPM TPM 21136 Done 
86.  Bachman TPM TPM 21165 Done 
87.  Wild TPM TPM 21170 Done 
88.  Matheson TPM TPM 21173 Open 

89.  Accretive PAA 09-007 Open 

90.  Segal Ranch TM 5173 Open 

General Notes: 
1. “Permit Status” represents the stage of permit approval for a project. The term “Done” refers to the permitting 

process only and does not indicated whether a project is yet built. All projects deemed “Done”, “Open”, and 
“Idle” are included in the cumulative forecast. Any project deemed “Inactive” or “Rejected” are not included in 
the cumulative forecast, but provided for reference. 

2. N/A = Not available.  
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9.2 Cumulative Projects Roadway Conditions & Traffic Volumes 
All near-term cumulative analyses were completed assuming the existing lane geometries since there 
are no definitive near-term improvements proposed for the study area locations. As previously 
stated, cumulative projects were identified by using the County of San Diego KIVA system. 
Additional research was conducted in nearby jurisdictions to include any discretionary projects 
which would traverse the off-site alternative study area. Cumulative project trips were assigned to 
the study area where appropriate. The cumulative traffic volumes were then added to the existing 
traffic counts to result in the existing + cumulative projects condition. Landfill traffic was then 
incorporated to result in the existing + off-site alternative + cumulative projects condition. The 
average daily traffic volumes and peak hour intersection volumes for these scenarios are shown in 
Figures 9–2, Figure 9–3 and Figure 9–4, respectively. 
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10.0 ANALYSIS OF NEAR-TERM CONDITIONS 
10.1 Near-Term Conditions 
As discussed previously in Section 9.0, existing + cumulative projects analyses were completed 
assuming the existing lane geometries at all study area locations, as was the existing + off-site 
alternative + cumulative projects analysis. 

10.2 Existing + Cumulative Projects Analysis 
10.2.1 Peak Hour Intersection Operations 
Table 10–1 summarizes the existing + cumulative projects intersections LOS. As seen in Table 10–1, 
with the addition of cumulative projects traffic, the following intersections are calculated operate at 
LOS E or worse: 

 Deer Springs Road / I-15 Southbound Ramps – LOS F (PM peak hour) 

 Deer Springs Road / I-15 Northbound Ramps – LOS E (PM peak hour) 

 Champagne Boulevard / Mountain Meadow Road – LOS F (AM/PM peak hours) 

 

Appendix H contains the existing + cumulative projects intersection analysis worksheets. 

10.2.2 Daily Street Segment Operations 
Table 10–2 summarizes the existing + cumulative projects daily street segment operations. As seen in 
Table 10–2, with the addition of cumulative projects traffic, the following study area segments are 
calculated to operate at LOS E or worse: 

 Deer Springs Road between Twin Oaks Valley Road and the I-15 Southbound Ramps – 
LOS F 

 

10.2.3 Freeway Operations 
Table 10–3 summarizes the existing + cumulative projects freeway mainline operations on I-15. As 
seen in Table 10–3, with the addition of cumulative projects traffic, the northbound and southbound 
segments of I-15 north and south of Deer Springs Road are calculated to continue to operate at an 
acceptable LOS C or better during both the AM and PM peak hours.   
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TABLE 10–1 
EXISTING + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing + 
Cumulative Projects 

Delay a LOS b 

1. Deer Springs Rd / I-15 SB Ramps  Signal — 
AM 15.7 B 
PM 85.7 F 

2. Deer Springs Rd / I-15 NB Ramps  Signal — 
AM 23.5 C 
PM 69.7 E 

3. Champagne Blvd / Mountain Meadow 
Rd 

Signal — 
AM 128.7 F 
PM 138.5 F 

4. Champagne Blvd / Lawrence Welk Dr TWSC c WBL 
AM 12.8 B 
PM 15.9 C 

5. Lawrence Welk Dr / Lawrence Welk Ct 
(Access Road) 

Uncontrolled d NBLR 
AM 8.3 A 
PM 8.4 A 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d. This intersection currently serves a small cluster of estate homes. As such, a traffic control device is not provided at this 

intersection due to relatively low traffic volumes. 

General Notes: 
1. Bold typeface indicates less than acceptable.  
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TABLE 10–2 
EXISTING + CUMULATIVE PROJECTS STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification  

Capacity 
(LOS E) a 

Existing +  
Cumulative Projects 

ADT b LOS c 

Deer Springs Road     

1. Twin Oaks Valley Road to the I-15 SB Ramps 2-Ln Rural Collector 16,200 23,050 F 

Mountain Meadow Road     

2. Champagne Blvd to High Mountain Dr 4-Ln Major Road 34,200 11,020 A 

Champagne Boulevard     

3. Mountain Meadow Rd to Lawrence Welk Dr  2-Ln Rural Collector 22,900 d 9,610 ≥ D 

Lawrence Welk Drive     
4. Champagne Blvd to Lawrence Welk Ct  

(Access Road) 
2-Ln Rural  

Residential Collector 4,500 e 200 ≥ C 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Table. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection spacing 

over one mile. See Table 5–3 of this report. “≥ D” = Better than or equal to LOS D. 
e. Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C. 

General Notes:  
1. Bold typeface indicates less than acceptable.  

 
 

TABLE 10–3 
EXISTING + CUMULATIVE PROJECTS FREEWAY SEGMENT OPERATIONS 

Interstate 15 Segment Dir. # of 
Lanes 

Hourly 
Capacity a 

Existing + 
Cumulative 

Peak Hour Volume 
V/C c LOS d 

AM PM AM PM AM PM 

North of Deer Springs Rd 
NB 4M 9,400 2,405 6,348 0.256 0.675 A C 

SB 4M 9,400 6,411 3,531 0.682 0.376 C A 

South of Deer Springs Rd 
NB 4M 9,400 2,186 5,921 0.233 0.630 A C 

SB 4M 9,400 6,640 3,810 0.706 0.405 C A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic 

Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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10.3 Existing + Off-Site Alternative + Cumulative Projects Analysis 
10.3.1 Peak Hour Intersection Operations 
Table 10–4 summarizes the existing + off-site alternative + cumulative projects intersections LOS. As 
seen in Table 10–4, with the addition of off-site alternative and cumulative projects traffic, all 
intersections are calculated to continue operate at LOS E or worse: 

 Deer Springs Road / I-15 Southbound Ramps – LOS F (PM peak hour) 

 Deer Springs Road / I-15 Northbound Ramps – LOS F (PM peak hour) 

 Champagne Boulevard / Mountain Meadow Road – LOS F (AM/PM peak hours) 

 

Based on the County of San Diego significance criteria, the proposed off-site alternative under 
existing + off-site alternative + cumulative projects conditions is calculated to contribute to 
significant cumulative impacts at the above study area intersections.  

Appendix I contains the existing + off-site alternative + cumulative projects intersection analysis 
worksheets. 

10.3.2 Daily Street Segment Operations 
Table 10–5 summarizes the existing + off-site alternative + cumulative projects daily street segment 
operations. As seen in Table 10–5, with the addition of off-site alternative and cumulative projects 
traffic, the study area segments are calculated to continue to operate at LOS E or worse: 

 Deer Springs Road between Twin Oaks Valley Road and the I-15 Southbound Ramps – 
LOS F 

 

Based on the County of San Diego significance criteria, the proposed off-site alternative under 
existing + off-site alternative + cumulative projects conditions is calculated to contribute to 
significant cumulative impacts at the above study area street segment. 

10.3.3 Freeway Operations 
Table 10–6 summarizes the existing + off-site alternative + cumulative projects freeway mainline 
operations on I-15. As seen in Table 10–6, with the addition of off-site alternative and cumulative 
projects traffic, the northbound and southbound segments of I-15 north and south of Deer Springs 
Road are calculated to continue to operate at an acceptable LOS C or better during both the AM and 
PM peak hours.   
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TABLE 10–4 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing  
Existing + Off-Site 

Alternative + 
Cumulative Projects ∆ e Sig? 

Delay a LOS b Delay LOS 

1. Deer Springs Rd / I-15 SB Ramps  Signal — 
AM 13.7 B 17.1 B — No 
PM 25.5 C 118.3 F 92.8 Yes 

2. Deer Springs Rd / I-15 NB Ramps  Signal — 
AM 16.4 B 25.4 C — No 
PM 25.0 C 112.6 F 87.6 Yes 

3. Champagne Blvd / Mountain Meadow Rd Signal — 
AM 44.6 D 205.2 F >100.0 Yes 
PM 47.2 D 213.7 F >100.0 Yes 

4. Champagne Blvd / Lawrence Welk Dr TWSC c WBL 
AM 10.7 B 20.2 C — No 
PM 11.6 B 30.4 D — No 

5. Lawrence Welk Dr / Lawrence Welk Ct 
(Access Road) 

Uncontrolled d NBLR 
AM 8.3 A 8.8 A — No 
PM 8.4 A 8.8 A — No 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d. This intersection currently serves a small cluster of estate homes. As such, a traffic control device is not provided at this intersection due to relatively low traffic volumes. 
e. “∆” denotes the off-site alternative and cumulative projects-induced increase in delay for signalized intersections and the off-site alternative and cumulative projects traffic added to the critical 

movement for unsignalized intersections.  
General Notes: 
1. Sig = Significant  
2. Bold typeface indicates less than acceptable. Shading represents a cumulative significant impact due to addition of off-site alternative plus cumulative projects traffic.  
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TABLE 10–5 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

STREET SEGMENT CAPACITY ANALYSIS 

Street Segments Functional 
Classification 

Capacity
(LOS E) a 

Existing  Existing + Off-Site Alternative 
+ Cumulative Projects Sig? 

ADT b LOS c ADT LOS Δ f 

Deer Springs Road         

1. Twin Oaks Valley Road to the I-15 SB Ramps 2-Ln Rural Collector 16,200 16,740 F 23,120 F 6,380 Yes 

Mountain Meadow Road         

2. Champagne Blvd to High Mountain Dr 4-Ln Major 34,200 7,270 A 11,050 A — No 

Champagne Boulevard         

3. Mountain Meadow Rd to Lawrence Welk Dr  2-Ln Rural Collector 22,900 d 5,270 ≥ D 11,360 ≥ D — No 

Lawrence Welk Drive         

4. Champagne Blvd to Lawrence Welk Ct  
(Access Road) 

2-Ln Rural  
Residential Collector 4,500 e 200 ≥ C 2,290 ≥ C — No 

Footnotes: 
a. Capacities based on County of San Diego Roadway Classification Tables. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. Per County of San Diego significance criteria, LOS E > 16,200 and LOS F > 22,900 for two-lane highways with signalized intersection spacing over one mile. See Table 5–2 of this report. “≥ D” = 

Better than or equal to LOS D.  A significant impact is calculated on LOS E roadways with ≥ 325 trips and on LOS F roadways with ≥ 225 trips. 
e. Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C.  
f. “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in 

Table 5–3. 

General Notes: 
1. Sig = Significant 
2. Bold typeface indicates less than acceptable. Shading represents a significant cumulative impact due to addition of off-site alternative plus cumulative projects traffic. 
3. Off-site alternative ADT rounded up to the nearest tenth. 
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TABLE 10–6 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

FREEWAY SEGMENT OPERATIONS 

Interstate 15 
Segment Dir. # of 

Lanes 
Hourly 

Capacity a 

Existing b V/C c LOS d 
Off-Site Alternative 

+ Cumulative 
Projects Volumes 

Existing + Off-Site 
Alternative + 

Cumulative Projects 
Peak Hour Volumes 

V/C  LOS  

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

North of Deer 
Spring Road 

NB 4M 9,400 2,296 6,111 0.244 0.650 A C 109 237 2,405 6,348 0.256 0.675 A C 

SB 4M 9,400 6,179 3,382 0.657 0.028 C A 232 149 6,411 3,531 0.682 0.376 C A 

South of Deer 
Spring Road 

NB 4M 9,400 2,053 5,666 0.218 0.048 A A 232 352 2,285 6,018 0.243 0.640 A C 

SB 4M 9,400 6,452 3,622 0.686 0.030 C A 288 286 6,740 3,908 0.717 0.416 C B 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans “5-Day Based Average Hourly Traffic” data. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. I-15 off-site alternative volumes north of Deer Springs Road are zero (0) due to landfill trips oriented to the north using the Gopher Canyon Road interchange which provides a 

shorter route to the northerly freeway section. However, since less than 25 peak hour directional trips use the Gopher Canyon Road interchange, analysis of this interchange is not 
included in this report. 

LOS V/C 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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11.0 ANALYSIS OF BUILDOUT CONDITIONS 
11.1 Buildout Conditions 
This section describes the buildout of the street system (based on the recently adopted GPU Mobility 
Element) and LOS operations.  As part of the traffic study prepared for the County of San Diego GP 
Update EIR, certified on August 3, 2011, a forecast traffic model run was conducted using the 
SANDAG Series 11 2030 traffic model.  As part of this process, all GPU land uses and network 
assumptions were inputted into the model to generate traffic volumes that would be used to evaluate 
the need for roadway improvements through the County.  Per conversations with County of San 
Diego staff, the SANDAG Year 2030 Planning Commission Recommended LOS and Volume Plot for 
the North County Metro Area, September 3, 2010, prepared for the County certified GP Update EIR, 
was recommended for use in the buildout conditions analysis. 

Table 11–1 provides the GPU Mobility Element roadway classifications for study area street 
segments.  

TABLE 11–1 
GENERAL PLAN UPDATE STREET SEGMENT CLASSIFICATIONS 

Street Segments Currently Built As General Plan Update 
Classification 

Deer Springs Road   

1. Twin Oaks Valley Road to the I-15 SB Ramps 2-Ln Rural Collector 6.2 Prime Arterial 

Mountain Meadow Road   

2. Champagne Blvd to High Mountain Dr 4-Ln Major Road 
4.1B Major Road w/ Intermittent 

Turn Lanes 

Champagne Boulevard   

3. Mountain Meadow Rd/Deer Springs Rd to Lawrence Welk Dr 2-Ln Rural Collector 
4.1B Major Road w/ Intermittent 

Turn Lanes 

Lawrence Welk Drive   

4. Champagne Blvd to Lawrence Welk Ct  
(Access Road) 

2-Ln Rural  
Residential Collector 

Non-Mobility Element Roadway 

Source: County of San Diego GPU Mobility Element, October 2010. 
 

 

11.2 Buildout Traffic Volumes 
The traffic volumes taken from the SANDAG Year 2030 Planning Commission Recommended LOS 
and Volume Plot for the North County Metro Area, September 3, 2010, prepared for the certified GP 
Update EIR, were used to conduct the buildout conditions analysis. In the situation where large-scale 
projects may not have been accounted for in this model (such as “Accretive”), additional growth was 
added to the baseline volumes to conservatively forecast future traffic conditions. 
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Figures 11–1 and 11–2 show the daily traffic volumes for the buildout with and without off-site 
alternative scenarios, respectively. 

11.3 Buildout Without Off-Site Alternative Analysis  
11.3.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout without off-site alternative roadway segment operations. As seen 
in Table 11–2, the study area segments are calculated to operate at LOS D or better. 

11.4 Buildout With Off-Site Alternative Analysis  
11.4.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout with off-site alternative daily street segment operations. As seen 
in Table 11–2, with the addition of off-site alternative traffic, the study area segments are calculated to 
continue to operate at LOS D or better. 

Under buildout conditions, no significant cumulative impacts are calculated along study area street 
segments. 
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TABLE 11–2 

BUILDOUT STREET SEGMENT CAPACITY ANALYSIS 

Street Segments General Plan Update 
Classification a 

Capacity
(LOS E) b 

Buildout  
Without Off-Site 

Alternative 

Buildout  
With Off-Site Alternative Sig? 

ADT c LOS d ADT LOS Δ f 

Deer Springs Road         

1. Twin Oaks Valley Road to the I-15 SB Ramps 6.2 Prime Arterial 57,000 47,400 D 47,470 D — No 

Mountain Meadow Road         

2. Champagne Blvd to High Mountain Dr 4.1B Major Road w/ 
Intermittent Turn Lanes 34,200 29,200 D 29,220 D — No 

Champagne Boulevard         

3. Mountain Meadow Rd to Lawrence Welk Dr  4.1B Major Road w/ 
Intermittent Turn Lanes 34,200 23,900 C 25,660 C — No 

Lawrence Welk Drive         

4. Champagne Blvd to Lawrence Welk Ct  
(Access Road) 

Non-Mobility Element 
Roadway 4,500 e 500 ≥ C 2,590 ≥ C — No 

Footnotes: 
a. GPU Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego Roadway Classification Tables. 
c. ADT - Average Daily Traffic Volumes. 
d. LOS - Level of Service. 
e. Non-Mobility Element Classified Rural Residential Collector capacity of LOS C threshold of up to 4,500 ADT. “≥ C” = Better than or equal to LOS C.  
f. “Δ” denotes the off-site alternative -induced increase in ADT for segments operating at LOS E or F only located in the County of San Diego. Allowable increase to LOS E/F segments shown in Table 5–3. 

General Notes: 
1. Sig = Significant  
2. Off-site alternative ADT rounded up to the nearest tenth. 
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12.0 ACCESS DISCUSSION 
12.1 Access  
As previously mentioned, access to the Merriam Mountain South alternative site is proposed from  
I-15 via the Deer Springs Road/Mountain Meadow Road exit, north on Champagne Boulevard, west 
on Lawrence Welk Drive, and south on Lawrence Welk Court toward an approximately 0.5-mile 
new access road. The new road would conceptually diverge to either enter the landfill or to access 
the desilting basin and landfill support facilities. This roadway is proposed as an extension to the 
existing Lawrence Welk Court which currently serves approximately seven (7) homes. Although no 
operational deficiencies are calculated at the off-site alternative access, it is recommended that a 
stop-sign be installed on Lawrence Welk Court (Access) controlling the northbound movement 
exiting the landfill. 
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13.0 SUMMARY OF SIGNIFICANT IMPACTS, MITIGATION MEASURES & DESIGN 
FEATURES 

Per the applied significance thresholds and the analysis methodology presented in this report, off-site 
alternative-related traffic is calculated to cause significant impacts within the study area. The 
following section identifies the significance of impacts and recommended mitigation to address 
operating deficiencies.  

13.1 Direct Impacts  
The off-site alternative is calculated to have a direct impact at one (1) intersection and no roadway 
segments.  No direct impacts are calculated on study area freeway segments.  

INTERSECTIONS 
Based on the applied significance criteria, the following direct intersection impact was 
calculated as a result of the addition of off-site alternative traffic: 

TRA-1. Champagne Boulevard / Mountain Meadow  

 

STREET SEGMENTS 
No significant direct impacts were calculated at study area road segments as a result of the 
addition of off-site alternative traffic to existing conditions. 

FREEWAY SEGMENTS 
No significant direct impacts were calculated on I-15 north or south of Deer Springs Road as 
a result of the addition of off-site alternative traffic to existing conditions. 

13.2 Direct Impact Mitigation Measures 
The following is recommended to mitigate the direct impact to below a level of significance: 

INTERSECTIONS 
TRA-1. Champagne Boulevard / Mountain Meadow – The provision of a southbound 

dedicated right-turn would mitigate this direct impact to a level below significance.  

 

Table 13–1 provides the mitigated intersection analysis results. 
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STREET SEGMENTS 
No mitigation is required. 

FREEWAY SEGMENTS 
No mitigation is required. 

13.3 Cumulative Impacts  
The off-site alternative is calculated to have near-term cumulative impacts at three (3) intersections 
and on one (1) roadway segment.  No buildout cumulative impacts are calculated.  No cumulative 
impacts are calculated on study area freeway segments. 

13.3.1 Near-Term  
INTERSECTIONS 

Based on the applied significance criteria, the following near-term cumulative intersection 
impacts were calculated as a result of the addition of off-site alternative traffic and 
cumulative project traffic: 

TRA-2. Deer Springs Road / I-15 Southbound Ramps  

TRA-3. Deer Springs Road / I-15 Northbound Ramps  

TRA-4. Champagne Boulevard / Mountain Meadow Road  

 

STREET SEGMENTS 
Based on the applied significance criteria, the following near-term cumulative segment 
impact was calculated as a result of the addition of off-site alternative traffic and cumulative 
project traffic: 

TRA-5. Deer Springs Road between Twin Oaks Valley Road and the I-15 Southbound 
Ramps 

 

FREEWAY SEGMENTS 
No significant near-term cumulative impacts were calculated in the vicinity of the I-15 / Deer 
Springs Road interchange as a result of the addition of off-site alternative traffic and 
cumulative project traffic.’ 

13.3.2 Buildout  
STREET SEGMENTS 
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No significant buildout cumulative impacts were calculated at study area street segments as a 
result of the addition of off-site alternative traffic to buildout conditions. 

13.4 Cumulative Impact Mitigation Measures  
The County Board of Supervisors adopted a Transportation Impact Fee (TIF) ordinance, which 
provides a mechanism for the County to obtain funding to mitigate anticipated cumulative 
transportation/circulation impacts, by requiring payment of an impact fee designated in the 
ordinance. The County updated the TIF Program in January 2008. Under the provisions of State 
CEQA Guidelines section 15130(a)(3), payment of the fee “to implement or fund its fair share of a 
mitigation measure or measures designed to alleviate the cumulative impact” allows an 
environmental document to “determine that a project’s contribution to a significant cumulative 
impact will be rendered less than cumulatively considerable and thus is not significant.”  

The TIF Program identifies transportation facilities needed to address cumulative impacts within 
designate areas of the County (TIF Areas) and then provides for payment of fees to cover a project’s 
“fair share” of the cost. TIF fees are segregated by TIF Area and are used to help fund transportation 
improvements within that Area. Within the North County Metro TIF Area impacted by the off-site 
alternative, transportation facilities for which TIF fees are collected include improving road 
segments and intersections. The County of San Diego considers the payment of the TIF to serve as 
mitigation for cumulative impacts, regardless of recommended physical improvements. However, 
suggestions for mitigation measures are provided in this report to demonstrate the effectiveness of 
potential improvements which could be funded through the TIF Program. The following is 
recommended to mitigate the cumulative impacts locations to below a level of significance:  

13.4.1 Near-Term  
INTERSECTIONS 

TRA-2. Deer Springs Road / I-15 Southbound Ramps – The applicant shall make a 
payment toward the County of San Diego TIF Program. Widening of Deer Springs 
Road to its ultimate GPU classification of a 6.1 Prime Arterial which would 
include improvements to the intersection lane geometry would result in LOS D or 
better operations at this intersection and therefore mitigate this impact to below a 
level of significance. 

TRA-3. Deer Springs Road / I-15 Northbound Ramps – The applicant shall make a 
payment toward the County of San Diego TIF Program. Widening of Deer Springs 
Road to its ultimate GPU classification of a 6.1 Prime Arterial which would 
include improvements to the intersection lane geometry would result in LOS D or 
better operations at this intersection and therefore mitigate this impact to below a 
level of significance. It should be noted that according to the GPU Mobility 
Element, October 2010, the segment of Deer Springs Road between the I-15 
Northbound Ramps and Centre City Parkway [Champagne Boulevard] is accepted 
at LOS F. 
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TRA-4. Champagne Boulevard / Mountain Meadow Road – In addition to the direct 
mitigation to provide a dedicated southbound right-turn lane, the applicant shall 
make a payment toward the County of San Diego TIF Program. Widening of 
Champagne Boulevard to its ultimate GPU classification of a 4.1B Major Road 
with Intermittent Turn Lanes would include improvements to the intersection lane 
geometry in addition to the direct mitigation which would result in LOS D or 
better operations at this intersection and therefore mitigate this impact to below a 
level of significance. It should be noted that according to the GPU Mobility 
Element, October 2010, the segment of Deer Springs Road between the I-15 
Northbound Ramps and Centre City Parkway [Champagne Boulevard] is accepted 
at LOS F. 

 

Table 13–1 provides the mitigated intersection analysis results. 

STREET SEGMENTS 
TRA-5. Deer Springs Road between Twin Oaks Valley Road and the I-15 Southbound 

Ramps – The applicant shall make a payment toward the County of San Diego 
TIF Program toward the widening of Deer Springs Road to its ultimate GPU 
classification of a 6.1 Prime Arterial which would result in LOS D or better 
operations and therefore mitigate this impact to below a level of significance. 

 

Table 13–2 provides the mitigated segment operations.  Appendix J contains the post-mitigation 
analysis worksheets.   

FREEWAY SEGMENTS 
No mitigation is required. 

 

13.4.2 Buildout  
STREET SEGMENTS 

No mitigation is required. 
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TABLE 13–1 
MITIGATED INTERSECTION OPERATIONS 

MM# Intersection Traffic 
Control 

Peak 
Hour 

Pre-Mitigation Post-Mitigation 
Sig? 

Delay  LOS  Delay LOS 

Direct Impacts  
(Existing + Off-Site Alternative) 

TRA-1 
3. Champagne Blvd / Mountain Meadow Rd  

(Provide a dedicated southbound right-turn lane) Signal 
AM 76.5 E 38.1 D No 
PM 68.4 E 45.2 D No 

Near-Term Cumulative Impacts  
(Existing + Off-Site Alternative + Cumulative Projects) 

TRA-2 
1. Deer Springs Road / I-15 Southbound Ramps  

(County of San Diego TIF Program – Add lanes) Signal 
AM — — — — No 
PM 118.3 F 20.5 C No 

TRA-3 
2. Deer Springs Road / I-15 Northbound Ramps 

(County of San Diego TIF Program – Add lanes) Signal 
AM — — — — No 
PM 112.6 F 54.5 D No 

TRA-1 & 
TRA-4 

3. Champagne Blvd / Mountain Meadow Rd 
(MM #TRA-1; and County of San Diego TIF Program – Add 
lanes) 

Signal 
AM 205.2 F 36.0 D No 
PM 213.7 F 37.3 D No 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
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TABLE 13–2 
MITIGATED STREET SEGMENT ANALYSIS 

Location Pre-Mitigation Post-Mitigation 

Sig? 

MM# Street Segment Functional 
Classification 

LOS E 
Capacity LOS GPU 

Classification 
LOS E 

Capacity LOS 

(CONTINUED FROM PREVIOUS TABLE) 

Near-Term Cumulative Impacts  
(Existing + Off-Site Alternative + Cumulative Projects) 

TRA-5 
1. Deer Springs Road between Twin Oaks Valley 

Road and theI-15 Southbound Ramps  
(County of San Diego TIF Program – Add lanes) 

2-Ln Rural Collector 16,200 F 6.1 Prime Arterial 57,000 B No 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
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13.5 Impacts and Mitigation Summary Table 
Table 13–3 summarizes the significant impacts and the corresponding mitigation measures.  

TABLE 13–3 
SUMMARY OF SIGNIFICANT IMPACTS / MITIGATION MEASURES 

MM# Location Impact  
Type Mitigation Measure Mitigated to Below a 

Significant Level? 

Intersections 

TRA-1 &  
TRA-4 

Champagne Blvd /  
Mountain Meadow Rd 

Direct & 
Near-Term 
Cumulative 

Provide a southbound dedicated right-turn lane.  
Payment toward the County of San Diego TIF Program. 
(Widen Champagne Boulevard to 4.1B Major Road standards to provide additional lanes 
at this intersection) 

It should be noted that as stated in the County of San Diego GPU Mobility Element, 
operations along Deer Springs Road between the I-15 Northbound Ramps and Centre City 
Parkway [Champagne Boulevard] are accepted at LOS F. 

Yes 

TRA-2 
Deer Springs Road /  
I-15 Southbound Ramps 

Near-Term 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Widen Deer Springs Road to 6.1 Prime Arterial standards to provide additional lanes at 
this intersection) 

Yes 

TRA-3 
Deer Springs Road /  
I-15 Northbound Ramps 

Near-Term 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Widen Deer Springs Road to 6.1 Prime Arterial standards to provide additional lanes at 
this intersection) 

It should be noted that as stated in the County of San Diego GPU Mobility Element, 
operations along Deer Springs Road between the I-15 Northbound Ramps and Centre City 
Parkway [Champagne Boulevard] are accepted at LOS F. 

Yes 

Segments 

TRA-5 
Deer Springs Road betw. 
Twin Oaks Valley Rd and 
the I-15 Southbound Ramps 

Near-Term 
Cumulative 

Payment toward the County of San Diego TIF Program.  
(Widen Deer Springs Road to 6.1 Prime Arterial standards along this portion of the 
roadway) 

Yes 

General Notes: 
1. MM# = Mitigation measure number. 
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14.0 REFERENCES AND LIST OF PREPARERS AND ORGANIZATIONS CONTACTED 
14.1 References 
The following references were utilized in preparing this Traffic Impact Study.  

 Darnell & Associates Traffic Study for Gregory Canyon Landfill, 1999 and 2007. 

 LLG (Internal Draft) Traffic Study for Gregory Canyon Landfill, February 10, 2012. 

 Highway Capacity Manual (HCM) 2010 

 County of San Diego Report Format and Content Requirements—Transportation and 
Traffic, dated August 24, 2011. 

 County of San Diego Guidelines for Determining Significance—Transportation and 
Traffic, dated August 24, 2011. 

 County’s General Plan Public Facilities Element (PFE) 

 County of San Diego General Plan Update Mobility Element, October 2010. 

 

14.2 List of Preparers 
 John Boarman, Principal—Linscott, Law & Greenspan, Engineers 

 Chris Mendiara, Associate Principal—Linscott, Law & Greenspan, Engineers 

 Cara Leone, Transportation Planner II—Linscott, Law & Greenspan, Engineers 

 Sasha Jovanovic, GIS Specialist—Linscott, Law & Greenspan, Engineers 

 

14.3 Organizations Contacted 
 County of San Diego, Department of Public Works Transportation Division 

 PCR Services Corporation 

 R3 Consulting Group, Inc. 
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PROJECT: 0
DATE: LOCATION: CHAMPAGNE BLVD. BTWN. MOUNTAIN MEADOW RD. & LAWRENCE WE

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 15 3 0 0 1 0 0 0 0 0 0 0 19
01:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6
02:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
03:00 0 11 1 0 0 0 0 0 0 0 0 0 0 12
04:00 0 17 5 0 0 0 0 0 0 0 0 0 0 22
05:00 0 57 19 0 6 0 0 0 0 0 0 0 0 82
06:00 0 185 46 3 19 0 0 0 0 0 0 0 0 253
07:00 1 262 56 3 19 1 0 0 0 0 0 0 0 342
08:00 1 252 50 0 26 3 0 0 0 0 0 0 0 332
09:00 0 272 41 1 16 2 0 0 1 0 0 0 0 333
10:00 3 269 45 2 18 1 0 1 0 0 1 0 0 340
11:00 1 260 39 2 29 3 0 0 0 0 0 1 0 335
12:00 PM 4 267 46 1 22 1 0 0 0 0 0 0 0 341
13:00 3 268 44 2 26 3 0 2 2 0 0 0 0 350
14:00 2 285 52 2 24 0 0 1 1 0 0 0 0 367
15:00 4 344 68 3 31 0 0 1 0 0 0 0 0 451
16:00 4 340 64 1 26 4 2 0 0 0 0 0 0 441
17:00 2 393 49 3 27 2 0 0 0 0 0 0 0 476
18:00 0 224 20 0 17 0 0 0 0 0 0 0 0 261
19:00 0 141 22 0 10 0 1 1 0 0 0 0 0 175
20:00 1 110 16 0 4 0 0 0 0 0 0 0 0 131
21:00 1 83 12 0 2 0 0 0 0 0 0 0 0 98
22:00 0 59 8 2 1 0 0 0 0 0 0 0 0 70
23:00 0 28 4 0 0 0 0 0 0 0 0 0 0 32

27 4152 711 25 323 21 3 6 4 0 1 1 0 5274

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 11 2 0 0 0 0 0 0 0 0 0 0 13
01:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
02:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
03:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
04:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
05:00 0 24 6 0 2 0 0 0 0 0 0 0 0 32
06:00 0 48 15 2 11 0 0 0 0 0 0 0 0 76
07:00 0 80 23 2 8 1 0 0 0 0 0 0 0 114
08:00 1 111 17 0 15 2 0 0 0 0 0 0 0 146
09:00 0 95 21 0 11 2 0 0 1 0 0 0 0 130
10:00 0 93 16 1 8 0 0 1 0 0 1 0 0 120
11:00 1 128 20 0 22 2 0 0 0 0 0 1 0 174
12:00 PM 2 129 24 0 16 0 0 0 0 0 0 0 0 171
13:00 2 154 25 0 21 1 0 1 2 0 0 0 0 206
14:00 0 181 25 1 15 0 0 0 0 0 0 0 0 222
15:00 3 185 40 2 18 0 0 0 0 0 0 0 0 248
16:00 3 212 40 1 21 3 0 0 0 0 0 0 0 280
17:00 2 263 36 2 21 0 0 0 0 0 0 0 0 324
18:00 0 155 10 0 8 0 0 0 0 0 0 0 0 173
19:00 0 102 18 0 7 0 1 0 0 0 0 0 0 128
20:00 1 74 12 0 1 0 0 0 0 0 0 0 0 88
21:00 1 54 9 0 2 0 0 0 0 0 0 0 0 66
22:00 0 37 5 1 1 0 0 0 0 0 0 0 0 44
23:00 0 13 3 0 0 0 0 0 0 0 0 0 0 16

16 2163 370 12 208 11 1 2 3 1 1 2788

TIME #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 TOTAL
00:00 AM 0 4 1 0 0 1 0 0 0 0 0 0 0 6
01:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
02:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
03:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
04:00 0 14 4 0 0 0 0 0 0 0 0 0 0 18
05:00 0 33 13 0 4 0 0 0 0 0 0 0 0 50
06:00 0 137 31 1 8 0 0 0 0 0 0 0 0 177
07:00 1 182 33 1 11 0 0 0 0 0 0 0 0 228
08:00 0 141 33 0 11 1 0 0 0 0 0 0 0 186
09:00 0 177 20 1 5 0 0 0 0 0 0 0 0 203
10:00 3 176 29 1 10 1 0 0 0 0 0 0 0 220
11:00 0 132 19 2 7 1 0 0 0 0 0 0 0 161
12:00 PM 2 138 22 1 6 1 0 0 0 0 0 0 0 170
13:00 1 114 19 2 5 2 0 1 0 0 0 0 0 144
14:00 2 104 27 1 9 0 0 1 1 0 0 0 0 145
15:00 1 159 28 1 13 0 0 1 0 0 0 0 0 203
16:00 1 128 24 0 5 1 2 0 0 0 0 0 0 161
17:00 0 130 13 1 6 2 0 0 0 0 0 0 0 152
18:00 0 69 10 0 9 0 0 0 0 0 0 0 0 88
19:00 0 39 4 0 3 0 0 1 0 0 0 0 0 47
20:00 0 36 4 0 3 0 0 0 0 0 0 0 0 43
21:00 0 29 3 0 0 0 0 0 0 0 0 0 0 32
22:00 0 22 3 1 0 0 0 0 0 0 0 0 0 26
23:00 0 15 1 0 0 0 0 0 0 0 0 0 0 16

11 1989 341 13 115 10 2 4 1 2486

NORTHBOUND

SOUTHBOUND

TOTAL

Field Data Services
12-1045-008
3/1/12-THURS

TOTAL

TOTAL

TOTAL



City: San Diego Project #:

Location: Deer Springs Rd. btwn. I-15 SB Ramps & Twin Oaks Valley
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   10  12   12:00   100  95   
00:15   14  11  12:15   110  75  
00:30   14  4  12:30   110  93  
00:45   5 43 10 37 80 12:45   106 426 80 343 769

01:00   5  4  13:00   112  90  
01:15   10  6  13:15   118  93  
01:30   3  2  13:30   116  88  
01:45   1 19 2 14 33 13:45   120 466 84 355 821

02:00   5  3   14:00   170  81   
02:15   5  4   14:15   134  93   
02:30   0  4   14:30   187  106   
02:45   6 16 4 15 31 14:45   175 666 65 345 1011

03:00   8  10   15:00   209  109   
03:15   6  12   15:15   213  95   
03:30   5  16   15:30   234  104   
03:45   13 32 14 52 84 15:45   270 926 115 423 1349

04:00   8  8   16:00   273  116   
04:15   12  24   16:15   303  113   
04:30   6  32   16:30   247  125   
04:45   14 40 33 97 137 16:45   258 1081 124 478 1559

05:00   16  37   17:00   290  103   
05:15   24  105   17:15   291  135   
05:30   28  129   17:30   243  148   
05:45   40 108 118 389 497 17:45   264 1088 120 506 1594

06:00   45  149   18:00   234  97   
06:15   48  190   18:15   185  79   
06:30   68  300   18:30   157  71   
06:45   69 230 283 922 1152 18:45   130 706 61 308 1014

07:00   102  299   19:00   104  36   
07:15   114  349   19:15   87  30   
07:30   106  237   19:30   69  34   
07:45   105 427 254 1139 1566 19:45   73 333 36 136 469

08:00   91  199   20:00   77  32   
08:15   93  222   20:15   65  33   
08:30   95  213   20:30   84  31   
08:45   97 376 172 806 1182 20:45   71 297 21 117 414

09:00   92  195   21:00   96  11   
09:15   60  146   21:15   52  28   
09:30  79  137   21:30   30  29   
09:45   59 290 131 609 899 21:45   33 211 26 94 305

10:00   75  115   22:00   38  14   
10:15   63  143   22:15   33  19   
10:30   79  114   22:30   17  19   
10:45   62 279 99 471 750 22:45   31 119 19 71 190

11:00   121  72   23:00   20  14   
11:15   80  101   23:15   13  13   
11:30   79  83   23:30   14  6   
11:45   80 360 111 367 727 23:45   22 69 6 39 108

Total Vol. 2220 4918 7138  6388 3215 9603

NB SB EB WB Combined

  8608  8133 16741

Split % 31.1% 68.9% 42.6% 66.5% 33.5% 57.4%

Peak Hour 07:00 06:30 06:30 16:15 16:45 17:00

Volume 427 1231 1584 1098 510 1594
P.H.F. 0.94 0.88 0.86 0.91 0.86 0.94

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Thursday, March 01, 2012Volumes for: 12-1045-010



City: San Diego Project #:

Location: Mountain Meadow Dr. east of Champagne Blvd.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   5  2   12:00   61  62   
00:15   3  2  12:15   55  31  
00:30   8  1  12:30   45  46  
00:45   4 20 3 8 28 12:45   54 215 32 171 386

01:00   2  2  13:00   53  27  
01:15   2  1  13:15   47  34  
01:30   4  1  13:30   64  27  
01:45   1 9 2 6 15 13:45   74 238 37 125 363

02:00   2  1   14:00   62  49   
02:15   1  1   14:15   53  63   
02:30   0  2   14:30   74  64   
02:45   3 6 0 4 10 14:45   93 282 48 224 506

03:00   0  1   15:00   86  56   
03:15   0  2   15:15   83  27   
03:30   3  5   15:30   88  40   
03:45   0 3 1 9 12 15:45   100 357 37 160 517

04:00   1  2   16:00   92  66   
04:15   1  3   16:15   91  52   
04:30   4  9   16:30   100  55   
04:45   0 6 11 25 31 16:45   98 381 43 216 597

05:00   1  16   17:00   98  41   
05:15   6  19   17:15   118  29   
05:30   1  38   17:30   100  42   
05:45   2 10 29 102 112 17:45   85 401 54 166 567

06:00   8  58   18:00   81  55   
06:15   9  56   18:15   89  38   
06:30   9  42   18:30   98  46   
06:45   27 53 52 208 261 18:45   83 351 27 166 517

07:00   23  126   19:00   75  20   
07:15   31  120   19:15   72  17   
07:30   33  127   19:30   52  19   
07:45   42 129 92 465 594 19:45   67 266 17 73 339

08:00   46  84   20:00   51  19   
08:15   37  98   20:15   58  10   
08:30   40  106   20:30   58  13   
08:45   49 172 75 363 535 20:45   53 220 10 52 272

09:00   47  78   21:00   41  8   
09:15   33  64   21:15   37  11   
09:30  37  74   21:30   39  7   
09:45   35 152 37 253 405 21:45   35 152 9 35 187

10:00   36  67   22:00   19  6   
10:15   38  77   22:15   12  5   
10:30   52  72   22:30   22  4   
10:45   60 186 66 282 468 22:45   15 68 6 21 89

11:00   39  48   23:00   18  6   
11:15   45  49   23:15   12  1   
11:30   66  62   23:30   11  1   
11:45   48 198 42 201 399 23:45   10 51 3 11 62

Total Vol. 944 1926 2870  2982 1420 4402

NB SB EB WB Combined

  3926  3346 7272

Split % 32.9% 67.1% 39.5% 67.7% 32.3% 60.5%

Peak Hour 11:30 07:00 07:00 16:30 14:15 16:00

Volume 230 465 594 414 231 597
P.H.F. 0.87 0.92 0.93 0.88 0.90 0.94

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, March 13, 2012Volumes for: 12-1045-009



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 1 0 0 0 0 2 2 1 0 0 0 0 6
01:00 0 0 0 0 1 0 1 0 0 0 1 0 0 0 3
02:00 0 0 0 0 0 0 0 2 0 1 0 0 0 0 3
03:00 0 0 0 0 0 0 1 1 1 1 0 0 0 0 4
04:00 0 0 0 0 0 0 1 4 8 4 1 0 0 0 18
05:00 0 0 0 0 0 1 3 19 18 7 2 0 0 0 50
06:00 0 0 0 0 0 1 9 81 59 23 2 2 0 0 177
07:00 0 0 0 0 0 2 28 88 86 22 2 0 0 0 228
08:00 0 0 0 0 0 5 31 76 58 15 1 0 0 0 186
09:00 0 0 0 0 3 3 33 107 46 9 1 1 0 0 203
10:00 0 0 0 0 9 17 62 82 43 6 1 0 0 0 220
11:00 0 0 0 0 1 13 24 62 50 9 2 0 0 0 161
12:00 PM 0 0 0 1 2 14 43 59 41 7 3 0 0 0 170
13:00 0 0 0 0 3 13 37 41 34 13 3 0 0 0 144
14:00 0 0 0 1 1 12 35 47 42 7 0 0 0 0 145
15:00 0 0 0 0 4 17 36 87 42 14 2 1 0 0 203
16:00 0 1 0 4 2 9 29 64 42 10 0 0 0 0 161
17:00 0 0 0 1 0 6 30 62 47 5 1 0 0 0 152
18:00 0 0 0 0 1 5 21 32 25 4 0 0 0 0 88
19:00 0 0 0 0 0 5 10 15 9 4 4 0 0 0 47
20:00 0 0 0 0 0 3 8 15 14 2 1 0 0 0 43
21:00 0 0 0 0 1 1 6 11 9 4 0 0 0 0 32
22:00 0 0 0 0 0 2 4 13 6 1 0 0 0 0 26
23:00 0 0 0 0 0 0 4 7 2 2 0 1 0 0 16

Totals 1 1 7 28 129 456 977 684 171 27 5 2486
0% 0% 0% 1% 5% 18% 39% 28% 7% 1% 0% 100%

0 0 1 0 14 42 193 524 371 98 13 3 0 0 1259
0% 1% 2% 8% 21% 15% 4% 1% 0% 51%

    10:00 10:00 10:00 09:00 07:00 06:00 05:00 06:00   07:00
  1  9 17 62 107 86 23 2 2   228
0 1 0 7 14 87 263 453 313 73 14 2 0 0 1227

0% 0% 1% 3% 11% 18% 13% 3% 1% 0% 49%
16:00 16:00 15:00 15:00 12:00 15:00 17:00 15:00 19:00 15:00 15:00

 1  4 4 17 43 87 47 14 4 1   203

Average 
Speed

50th 
Percentile

85th 
Percentile

43.1 43 49

AM Peak Hour
Volume

Volume
PM Peak Hour

% PM

SOUTHBOUND

% AM
% of Totals

0

12-1045-008

3/1/12-THURS

FIELD DATA SERVICES OF ARIZONA, INC.
GPS INFORMATION

0
0

CHAMPAGNE BLVD. BTWN. MOUNTAIN MEADOW RD. & LAWRENCE W



Project #:

Date: Location:

0 11 16 21 26 31 36 41 46 51 56 61 66 71 m

Time 10 15 20 25 30 35 40 45 50 55 60 65 70 75+ Total P

00:00 AM 0 0 0 0 0 1 5 6 1 0 0 0 0 0 13
01:00 0 0 0 1 0 0 0 1 1 0 0 0 0 0 3
02:00 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
03:00 0 0 0 0 0 0 3 3 1 1 0 0 0 0 8
04:00 0 0 0 0 0 0 1 2 1 0 0 0 0 0 4
05:00 0 0 0 0 1 1 11 11 7 1 0 0 0 0 32
06:00 0 0 0 0 2 12 18 28 14 1 1 0 0 0 76
07:00 0 0 0 1 4 13 29 44 19 4 0 0 0 0 114
08:00 0 0 0 0 4 12 44 70 11 3 2 0 0 0 146
09:00 0 0 0 0 3 9 42 44 25 5 2 0 0 0 130
10:00 0 0 0 0 3 14 39 46 17 1 0 0 0 0 120
11:00 0 0 1 0 4 13 53 77 24 2 0 0 0 0 174
12:00 PM 0 0 0 0 5 9 50 70 29 8 0 0 0 0 171
13:00 1 1 2 1 4 19 74 80 21 3 0 0 0 0 206
14:00 0 0 0 1 2 23 77 90 23 6 0 0 0 0 222
15:00 0 0 0 0 2 7 62 129 39 8 1 0 0 0 248
16:00 0 0 0 0 7 20 91 121 39 2 0 0 0 0 280
17:00 0 0 0 0 0 17 99 153 52 2 0 1 0 0 324
18:00 0 0 0 0 0 20 57 64 26 6 0 0 0 0 173
19:00 0 0 0 0 2 14 32 58 17 4 1 0 0 0 128
20:00 0 0 0 0 1 11 29 34 13 0 0 0 0 0 88
21:00 0 0 0 0 0 4 20 28 9 4 1 0 0 0 66
22:00 0 0 0 0 0 4 11 17 11 0 0 0 0 1 44
23:00 0 0 0 0 2 2 3 6 2 1 0 0 0 0 16

Totals 1 1 3 4 46 225 850 1184 402 62 8 1 1 2788
0% 0% 0% 0% 2% 8% 30% 42% 14% 2% 0% 0% 0% 100%

0 0 1 2 21 75 245 334 121 18 5 0 0 0 822
0% 0% 1% 3% 9% 12% 4% 1% 0% 29%

  11:00 01:00 07:00 10:00 11:00 11:00 09:00 09:00 08:00    11:00
  1 1 4 14 53 77 25 5 2    174
1 1 2 2 25 150 605 850 281 44 3 1 0 1 1966

0% 0% 0% 0% 1% 5% 22% 30% 10% 2% 0% 0% 0% 71%
13:00 13:00 13:00 13:00 16:00 14:00 17:00 17:00 17:00 12:00 15:00 17:00 22:00 17:00

1 1 2 1 7 23 99 153 52 8 1 1  1 324

Average 
Speed

50th 
Percentile

85th 
Percentile

40.8 41 46

AM Peak Hour
Volume

% PM
PM Peak Hour

Volume

NORTHBOUND 0

% of Totals
% AM

FIELD DATA SERVICES OF ARIZONA, INC.
12-1045-008 0 GPS INFORMATION

3/1/12-THURS CHAMPAGNE BLVD. BTWN. MOUNTAIN MEADOW RD. & LAWRENCE W 0
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APPENDIX B 
HIGHWAY CAPACITY MANUAL  

INTERSECTION ANALYSIS METHODOLOGY 
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2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA 
FOR UNSIGNALIZED INTERSECTIONS 

 
In the 2000 Highway Capacity Manual (HCM), Level of Service for unsignalized intersections is determined by the 
computed or measured control delay and is defined for each minor movement.  Level of Service is not defined for 
the intersection as a whole.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel 
time.  The criteria are given in the following the table, and are based on the average control delay for any particular 
minor movement. 
 

LEVEL OF 
SERVICE 

AVERAGE CONTROL DELAY  
SEC/VEH 

EXPECTED DELAY TO 
MINOR STREET TRAFFIC 

A 0.0 < 10.0 Little or no delay 
B 10.1 to 15.0 Short traffic delays 
C 15.1 to 25.0 Average traffic delays 
D 25.1 to 35.0 Long traffic delays 
E 35.1 to 50.0 Very long traffic delays 
F  > 50.0 Severe congestion 

   
Level of Service F exists when there are insufficient gaps of suitable size to allow a side street demand to safely 
cross through a major street traffic stream.  This Level of Service is generally evident from extremely long control 
delays experienced by side-street traffic and by queuing on the minor-street approaches.  The method, however, is 
based on a constant critical gap size; that is, the critical gap remains constant no matter how long the side-street 
motorist waits.  LOS F may also appear in the form on side-street vehicles selecting smaller-than-usual gaps.  In 
such cases, safety may be a problem, and some disruption to the major traffic stream may result.  It is important to 
note that LOS F may not always result in long queues but may result in adjustments to normal gap acceptance 
behavior, which are more difficult to observe in the field than queuing.   
 
In most cases at Two-Way Stop Controlled (TWSC) intersections, the critical movement is the minor-street left-turn 
movement.  As such, the minor-street left-turn movement can generally be considered the primary factor affecting 
overall intersection performance.  The lower threshold for LOS F is set at 50 seconds of delay per vehicle.  There are 
many instances, particularly in urban areas, in which the delay equations will predict delays of 50 seconds (LOS F) 
or more for minor-street movements under very low volume conditions on the minor street (less than 25 
vehicle/hour).  Since the first term of the equation is a function only of the capacity, the LOS F threshold of 50 
sec/vehicle is reached with a movement capacity of approximately 85 vehicle/hour or less.   
 
This procedure assumes random arrivals on the major street.  For a typical four-lane arterial with average daily 
traffic volumes in the range of 15,000 to 20,000 vehicles per day (peak hour, 1,500 to 2,000 vehicle/hour), the delay 
equation used in the TWSC capacity analysis procedure will predict 50 seconds of delay or more (LOS F) for many 
urban TWSC intersections that allow minor-street left-turn movements.  The LOS F threshold will be reached 
regardless of the volume of minor-street left-turn traffic.  Not-withstanding this fact, most low-volume minor-
street approaches would not meet any of the volume or delay warrants for signalization of the Manual on Uniform 
Traffic Control Devices (MUTCD) since the warrants define an asymptote at 100 vehicle/hour on the minor 
approach.  As a result, many public agencies that use the HCM Level of Service thresholds to determine the design 
adequacy of TWSC intersections may be forced to eliminate the minor-street left-turn movement, even when the 
movement may not present any operational problem, such as the formation of long queues on the minor street or 
driveway approach.   
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2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA  
FOR SIGNALIZED INTERSECTIONS 

 
 
 
In the 2000 Highway Capacity Manual (HCM), Level of Service for signalized intersections is defined in terms of 
delay.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel time.  Specifically, 
Level of Service criteria are stated in terms of the average control delay per vehicle for a 15-minute analysis period.  
Control delay includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. 
 
Delay is a complex measure, and is dependent on a number of variables, including the quality of progression, the 
cycle length, the green ratio, and the v/c ratio for the lane group or approach in question. 
 
 LEVEL OF SERVICE CONTROLLED DELAY 
  PER VEHICLE 
  (SEC) 
 
 A  < 10.0 
 B 10.1 to 20.0 
 C 20.1 to 35.0 
 D 35.1 to 55.0 
 E 55.1 to 80.0 
 F  > 80.0 
 
Level of Service A describes operations with very low delay, (i.e. less than 10.0 seconds per vehicle).  This occurs 
when progression is extremely favorable, and most vehicles arrive during the green phase.  Most vehicles do not 
stop at all.  Short cycle lengths may also contribute to low delay. 
 
Level of Service B describes operations with delay in the range of 10.1 to 20.0 seconds per vehicle.  This generally 
occurs with good progression and/or short cycle lengths.  More vehicles stop than for LOS A, causing higher levels 
of average delay. 
 
Level of Service C describes operations with delay in the range of 20.1 to 35.0 seconds per vehicle.  These higher 
delays may result from fair progression and/or longer cycle lengths.  Individual cycle failures may begin to appear in 
the level.  The number of vehicles stopping is significant at this level, although many still pass through the 
intersections without stopping. 
 
Level of Service D describes operations with delay in the range of 35.1 to 55.0 seconds per vehicle.  At Level D, the 
influence of congestion becomes more noticeable.  Longer delays may result from some combination of unfavorable 
progression, long cycle lengths, or high v/c ratios.  Many vehicles stop, and the proportion of vehicles not stopping 
declines.  Individual cycle failures are noticeable. 
 
Level of Service E describes operations with delay in the range of 55.1 to 80.0 seconds per vehicle.  This is 
considered to be the limit of acceptable delay.  These high delay values generally indicate poor progression, long 
cycle lengths, and high v/c ratios.  Individual cycle failures are frequent occurrences.  
 
Level of Service F describes operations with delay in excess of 80.0 seconds per vehicle.  This is considered to be 
unacceptable to most drivers.  This condition often occurs with over-saturation (i.e. when arrival flow rates exceed 
the capacity of the intersection).  It may also occur at high v/c ratios below 1.00 with many individual cycle failures.  
Poor progression and long cycle lengths may also be major contributing causes to such delay levels. 
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APPENDIX C 
COUNTY OF SAN DIEGO  

ROADWAY CLASSIFICATION TABLE 
 
 



TABLE 1
AVERAGE DAILY VEHICLE TRIPS*

CIRCULATION ELEMENT ROADS LEVELS OF SERVICE

Road Classification
# of Travel

A B C D E
Lanes

Expressway (6.1) 6 .<36,000 <54,000 <70,000 <86,000 <108,000

Prime Arterial (6.2) 6 <22,200 <37,000 <44,600 <50,000 <57,000

(4.1A) 4 <14,800 <24,700 <29,600 <33,400 <37,000
Major Road

wi Intermittent Turn Lanes (4.1 B) 4 <13,700 <22,800 <27,400 <30,800 <34,200

Collector 4 <13,700 <22,800 <27,400 <30,800 <34,200

wi Raised Median (4.2A) 4 <18,000 <21,000 <24,000 <27,000 <30,000
Boulevard

wi Intermittent Turn Lanes (4.2B) 4 <16,800 <19,600 <22,500 <25,000 <28,000

Town Collector 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Raised Median (2.1 A) 2 <10,000 <11,700 <13,400 <15,000 <19,000

wi Continuous Left Turn Lane (2.1 B) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Community

wi Intermittent Turn Lane (2.1 C) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
wi Passing Lane (2.1 D) 2 <3,000 <6,000 <9,500 <13,500 <19,000

No Median (2.1 E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.2A) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Continuous Left Turn Lane (2.2B) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Intermittent Turn Lane (2.2C) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Light

wi Passing Lane (2.2D) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
No Median (2.2E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Reduced Shoulder (2.2F) 2 <5,800 <6,800 <7,800 <8,700 <9,700

Rural Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Light Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Mountain 2 <1,900 <4,100 <7,100 <10,900 <16,200

Recreational Parkway 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.3A) 2 <3,000 <6,000 <7,000 <8,000 <9,000
Minor

wi Intermittent Turn Lane (2.3B)
Collector

2 <3,000 <6,000 <7,000 <8,000 <9,000

No Median (2.3C) 2 <1,900 <4,100 <6,000 <7,000 <8,000

NON-CIRCULATION ELEMENT ROADS** LEVELS OF SERVICE

Residential Collector 2 - - <4,500 - -

Rural Residential Collector*** 2 - - <4,500 - -
Residential Road 2 - - <1,500 - -

Rural Residential Road*** 2 - - <1,500 - -

Residential Cul-de-Sac or Loop Road 2 - - <200 - -
• The values shown are subject to adjustment based on the geometry of the roadway, side frictions, and other relevant factors as determined by the Director, Departmen
of Public Works.
•• Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not carry through traffic. Levels of service normally apply te
roads carrying through traffic between major trip generators and attractors.

••• Rural Residential Collectors and Rural Residential Roads are intended to serve areas with lot sizes of 2 acres or more which do not have a demand for on-street
parking. On-street parking is not assured for these cross sections. Additional right-of-way is needed if on-street parking is in paved area.
•••• See Tables 2A and 28 for roadway surfacing and right-of-way widths.

- 58 -
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APPENDIX D 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING 
 



HCM Signalized Intersection Capacity Analysis
1: Deer Springs Rd & I-15 SB Ramps 5/30/2012

Merriam Mountains Alternative   Ex AM Synchro 7 -  Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 242 40 230 277 0 0 0 0 34 3 794
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1780 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1780 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 263 43 250 301 0 0 0 0 37 3 863
RTOR Reduction (vph) 0 0 30 0 0 0 0 0 0 0 0 350
Lane Group Flow (vph) 0 263 13 250 301 0 0 0 0 0 40 513
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 27.5 27.5 29.5 61.5 19.5 53.5
Effective Green, g (s) 27.5 27.5 29.5 61.5 19.5 53.5
Actuated g/C Ratio 0.31 0.31 0.33 0.68 0.22 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 569 484 580 1273 386 1657
v/s Ratio Prot c0.14 c0.14 0.16 0.02
v/s Ratio Perm 0.01 c0.18
v/c Ratio 0.46 0.03 0.43 0.24 0.10 0.31
Uniform Delay, d1 25.3 21.9 23.7 5.4 28.2 9.1
Progression Factor 1.00 1.00 0.98 0.28 1.00 1.00
Incremental Delay, d2 0.6 0.0 2.1 0.4 0.5 0.5
Delay (s) 25.9 21.9 25.3 1.9 28.8 9.6
Level of Service C C C A C A
Approach Delay (s) 25.3 12.5 0.0 10.4
Approach LOS C B A B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Deer Springs Rd & I-15 NB Ramps 5/30/2012

Merriam Mountains Alternative   Ex AM Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 174 102 0 0 425 35 82 1 160 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1775 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1775 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 189 111 0 0 462 38 89 1 174 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 19 0 0 142 0 0 0
Lane Group Flow (vph) 189 111 0 0 462 19 0 90 32 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 14.8 64.5 45.2 45.2 16.5 16.5
Effective Green, g (s) 14.8 64.5 45.2 45.2 16.5 16.5
Actuated g/C Ratio 0.16 0.72 0.50 0.50 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 1335 936 795 325 290
v/s Ratio Prot c0.11 0.06 c0.25 c0.05
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.65 0.08 0.49 0.02 0.28 0.11
Uniform Delay, d1 35.2 3.8 14.8 11.3 31.6 30.6
Progression Factor 0.43 0.01 0.63 0.10 1.00 1.00
Incremental Delay, d2 4.6 0.1 1.6 0.0 2.1 0.8
Delay (s) 19.9 0.1 11.0 1.2 33.7 31.4
Level of Service B A B A C C
Approach Delay (s) 12.6 10.3 32.2 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Deer Springs Rd & Champagne Blvd 5/30/2012

Merriam Mountains Alternative   Ex AM Synchro 7 -  Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 93 131 38 198 261 16 61 52 41 20 104 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.96 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3420 1770 3509 1761 1724
Flt Permitted 0.95 1.00 0.95 1.00 0.37 0.97
Satd. Flow (perm) 1770 3420 1770 3509 664 1673
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 101 142 41 215 284 17 66 57 45 22 113 150
RTOR Reduction (vph) 0 30 0 0 4 0 0 15 0 0 45 0
Lane Group Flow (vph) 101 153 0 215 297 0 0 153 0 0 240 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 6.8 15.5 15.0 23.7 23.5 18.0
Effective Green, g (s) 6.8 15.5 15.0 23.7 23.5 18.0
Actuated g/C Ratio 0.08 0.17 0.17 0.26 0.26 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 134 589 295 924 173 335
v/s Ratio Prot c0.06 0.04 c0.12 c0.08
v/s Ratio Perm c0.23 c0.14
v/c Ratio 0.75 0.26 0.73 0.32 0.89 0.72
Uniform Delay, d1 40.8 32.3 35.6 26.7 32.0 33.6
Progression Factor 0.85 0.88 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.6 1.0 14.6 0.9 43.6 12.4
Delay (s) 55.2 29.4 50.2 27.6 75.6 46.0
Level of Service E C D C E D
Approach Delay (s) 38.6 37.0 75.6 46.0
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 44.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.5
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
4: Lawrence Welk Dr & Old Hwy 395 5/30/2012

Merriam Mountains Alternative   Ex AM Synchro 7 -  Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 3 14 0 12 2 94 50 50 210 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2 0 3 15 0 13 2 102 54 54 228 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 444 444 229 447 445 102 229 102
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 444 444 229 447 445 102 229 102
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 100 97 100 99 100 96
cM capacity (veh/h) 502 489 810 505 489 953 1339 1490

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 5 15 13 2 102 54 54 229
Volume Left 2 15 0 2 0 0 54 0
Volume Right 3 0 13 0 0 54 0 1
cSH 651 505 953 1339 1700 1700 1490 1700
Volume to Capacity 0.01 0.03 0.01 0.00 0.06 0.03 0.04 0.13
Queue Length 95th (ft) 1 2 1 0 0 0 3 0
Control Delay (s) 10.6 12.4 8.8 7.7 0.0 0.0 7.5 0.0
Lane LOS B B A A A
Approach Delay (s) 10.6 10.7 0.1 1.4
Approach LOS B B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 21.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 3 0 0 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 3 0 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 7 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 7 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1623 1013 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 3 5
Volume Left 0 3 0
Volume Right 0 0 5
cSH 1700 1623 1085
Volume to Capacity 0.00 0.00 0.01
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 7.2 8.3
Lane LOS A A
Approach Delay (s) 0.0 7.2 8.3
Approach LOS A

Intersection Summary
Average Delay 7.9
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 973 104 135 239 0 0 0 0 41 1 286
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1776 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1776 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1058 113 147 260 0 0 0 0 45 1 311
RTOR Reduction (vph) 0 0 35 0 0 0 0 0 0 0 0 226
Lane Group Flow (vph) 0 1058 78 147 260 0 0 0 0 0 46 85
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 78.1 78.1 12.9 95.5 15.5 32.9
Effective Green, g (s) 78.1 78.1 12.9 95.5 15.5 32.9
Actuated g/C Ratio 0.65 0.65 0.11 0.80 0.13 0.27
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1213 1030 190 1483 229 764
v/s Ratio Prot c0.57 c0.08 0.14 c0.03
v/s Ratio Perm 0.05 0.03
v/c Ratio 0.87 0.08 0.77 0.18 0.20 0.11
Uniform Delay, d1 16.9 7.7 52.1 2.9 46.7 32.6
Progression Factor 1.00 1.00 0.90 0.05 1.00 1.00
Incremental Delay, d2 8.8 0.1 12.4 0.2 2.0 0.1
Delay (s) 25.7 7.8 59.2 0.3 48.7 32.7
Level of Service C A E A D C
Approach Delay (s) 24.0 21.6 0.0 34.7
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Deer Springs Rd & I-15 NB Ramps 5/30/2012

Merriam Mountains Alternative  3/12/2012 Ex PM Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 779 235 0 0 232 31 142 0 303 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 847 255 0 0 252 34 154 0 329 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 28 0 0 287 0 0 0
Lane Group Flow (vph) 847 255 0 0 252 6 0 154 42 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 69.5 95.5 21.5 21.5 15.5 15.5
Effective Green, g (s) 69.5 95.5 21.5 21.5 15.5 15.5
Actuated g/C Ratio 0.58 0.80 0.18 0.18 0.13 0.13
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1025 1483 334 284 229 204
v/s Ratio Prot c0.48 0.14 c0.14 c0.09
v/s Ratio Perm 0.00 0.03
v/c Ratio 0.83 0.17 0.75 0.02 0.67 0.21
Uniform Delay, d1 20.4 2.9 46.7 40.6 49.8 46.8
Progression Factor 0.37 0.02 0.69 0.46 1.00 1.00
Incremental Delay, d2 4.0 0.1 8.2 0.0 14.7 2.3
Delay (s) 11.6 0.2 40.3 18.7 64.5 49.1
Level of Service B A D B E D
Approach Delay (s) 9.0 37.7 54.0 0.0
Approach LOS A D D A

Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 193 299 46 58 125 10 47 143 112 19 62 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.95 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1770 3468 1770 3499 1756 1720
Flt Permitted 0.95 1.00 0.95 1.00 0.59 0.93
Satd. Flow (perm) 1770 3468 1770 3499 1040 1608
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 210 325 50 63 136 11 51 155 122 21 67 99
RTOR Reduction (vph) 0 10 0 0 5 0 0 18 0 0 34 0
Lane Group Flow (vph) 210 365 0 63 142 0 0 310 0 0 153 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 21.0 32.1 7.9 19.0 43.5 18.5
Effective Green, g (s) 21.0 32.1 7.9 19.0 43.5 18.5
Actuated g/C Ratio 0.18 0.27 0.07 0.16 0.36 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 928 117 554 377 248
v/s Ratio Prot c0.12 c0.11 c0.04 0.04
v/s Ratio Perm c0.30 c0.10
v/c Ratio 0.68 0.39 0.54 0.26 0.82 0.62
Uniform Delay, d1 46.3 36.0 54.3 44.3 34.7 47.4
Progression Factor 0.91 0.87 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.3 1.1 4.7 1.1 18.1 11.0
Delay (s) 52.4 32.6 59.0 45.4 52.8 58.5
Level of Service D C E D D E
Approach Delay (s) 39.7 49.5 52.8 58.5
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 47.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
4: Lawrence Welk Dr & Old Hwy 395 5/30/2012

Merriam Mountains Alternative  3/12/2012 Ex PM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 6 0 4 54 0 55 10 214 84 43 113 4
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 7 0 4 59 0 60 11 233 91 47 123 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 473 473 125 475 475 233 127 233
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 473 473 125 475 475 233 127 233
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 100 88 100 93 99 96
cM capacity (veh/h) 449 469 926 482 468 807 1459 1335

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 59 60 11 233 91 47 127
Volume Left 7 59 0 11 0 0 47 0
Volume Right 4 0 60 0 0 91 0 4
cSH 566 482 807 1459 1700 1700 1335 1700
Volume to Capacity 0.02 0.12 0.07 0.01 0.14 0.05 0.04 0.07
Queue Length 95th (ft) 1 10 6 1 0 0 3 0
Control Delay (s) 11.5 13.5 9.8 7.5 0.0 0.0 7.8 0.0
Lane LOS B B A A A
Approach Delay (s) 11.5 11.6 0.2 2.1
Approach LOS B B

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 14 0 0 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 15 0 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 30 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 30 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 100 99
cM capacity (veh/h) 1623 975 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 15 11
Volume Left 0 15 0
Volume Right 0 0 11
cSH 1700 1623 1085
Volume to Capacity 0.00 0.01 0.01
Queue Length 95th (ft) 0 1 1
Control Delay (s) 0.0 7.2 8.4
Lane LOS A A
Approach Delay (s) 0.0 7.2 8.4
Approach LOS A

Intersection Summary
Average Delay 7.7
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 246 40 330 281 0 0 0 0 34 3 779
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1780 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.96 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1780 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 267 43 359 305 0 0 0 0 37 3 847
RTOR Reduction (vph) 0 0 30 0 0 0 0 0 0 0 0 344
Lane Group Flow (vph) 0 267 13 359 305 0 0 0 0 0 40 503
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 27.5 27.5 29.5 61.5 19.5 53.5
Effective Green, g (s) 27.5 27.5 29.5 61.5 19.5 53.5
Actuated g/C Ratio 0.31 0.31 0.33 0.68 0.22 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 569 484 580 1273 386 1657
v/s Ratio Prot c0.14 c0.20 0.16 0.02
v/s Ratio Perm 0.01 c0.18
v/c Ratio 0.47 0.03 0.62 0.24 0.10 0.30
Uniform Delay, d1 25.3 21.9 25.5 5.4 28.2 9.0
Progression Factor 1.00 1.00 0.86 0.26 1.00 1.00
Incremental Delay, d2 0.6 0.0 4.1 0.4 0.5 0.5
Delay (s) 25.9 21.9 25.9 1.8 28.8 9.5
Level of Service C C C A C A
Approach Delay (s) 25.4 14.8 0.0 10.4
Approach LOS C B A B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 53.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Deer Springs Rd & I-15 NB Ramps 5/30/2012

Merriam Mountains Alternative  3/15/2012 Ex+P AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 174 106 0 0 529 35 82 1 259 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1775 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1775 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 189 115 0 0 575 38 89 1 282 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 19 0 0 230 0 0 0
Lane Group Flow (vph) 189 115 0 0 575 19 0 90 52 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 14.8 64.5 45.2 45.2 16.5 16.5
Effective Green, g (s) 14.8 64.5 45.2 45.2 16.5 16.5
Actuated g/C Ratio 0.16 0.72 0.50 0.50 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 1335 936 795 325 290
v/s Ratio Prot c0.11 0.06 c0.31 c0.05
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.65 0.09 0.61 0.02 0.28 0.18
Uniform Delay, d1 35.2 3.9 16.1 11.3 31.6 31.0
Progression Factor 0.43 0.00 0.61 0.11 1.00 1.00
Incremental Delay, d2 4.6 0.1 2.2 0.0 2.1 1.3
Delay (s) 19.7 0.1 12.1 1.2 33.7 32.4
Level of Service B A B A C C
Approach Delay (s) 12.3 11.4 32.7 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 53.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 196 131 38 198 261 17 61 53 41 21 105 242
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.96 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3420 1770 3508 1761 1693
Flt Permitted 0.95 1.00 0.95 1.00 0.35 0.97
Satd. Flow (perm) 1770 3420 1770 3508 634 1655
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 142 41 215 284 18 66 58 45 23 114 263
RTOR Reduction (vph) 0 30 0 0 5 0 0 15 0 0 77 0
Lane Group Flow (vph) 213 153 0 215 297 0 0 154 0 0 323 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 8.5 15.5 15.0 22.0 23.5 18.0
Effective Green, g (s) 8.5 15.5 15.0 22.0 23.5 18.0
Actuated g/C Ratio 0.09 0.17 0.17 0.24 0.26 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 167 589 295 858 166 331
v/s Ratio Prot c0.12 0.04 c0.12 c0.08
v/s Ratio Perm c0.24 c0.20
v/c Ratio 1.28 0.26 0.73 0.35 0.93 0.98
Uniform Delay, d1 40.8 32.3 35.6 28.1 32.4 35.8
Progression Factor 0.89 0.92 1.00 1.00 1.00 1.00
Incremental Delay, d2 159.9 1.0 14.6 1.1 53.2 43.9
Delay (s) 196.1 30.7 50.2 29.2 85.7 79.7
Level of Service F C D C F E
Approach Delay (s) 119.7 37.9 85.7 79.7
Approach LOS F D F E

Intersection Summary
HCM Average Control Delay 76.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.5
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
4: Lawrence Welk Dr & Old Hwy 395 5/30/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 22 0 109 14 0 12 107 94 50 50 210 21
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 24 0 118 15 0 13 116 102 54 54 228 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 683 683 240 790 695 102 251 102
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 683 683 240 790 695 102 251 102
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 93 100 85 94 100 99 91 96
cM capacity (veh/h) 325 326 799 238 321 953 1314 1490

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 142 15 13 116 102 54 54 251
Volume Left 24 15 0 116 0 0 54 0
Volume Right 118 0 13 0 0 54 0 23
cSH 642 238 953 1314 1700 1700 1490 1700
Volume to Capacity 0.22 0.06 0.01 0.09 0.06 0.03 0.04 0.15
Queue Length 95th (ft) 21 5 1 7 0 0 3 0
Control Delay (s) 12.2 21.2 8.8 8.0 0.0 0.0 7.5 0.0
Lane LOS B C A A A
Approach Delay (s) 12.2 15.5 3.4 1.3
Approach LOS B C

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 128 0 0 131
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 139 0 0 142
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 278 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 278 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 87
cM capacity (veh/h) 1623 651 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 139 142
Volume Left 0 139 0
Volume Right 0 0 142
cSH 1700 1623 1085
Volume to Capacity 0.00 0.09 0.13
Queue Length 95th (ft) 0 7 11
Control Delay (s) 0.0 7.4 8.8
Lane LOS A A
Approach Delay (s) 0.0 7.4 8.8
Approach LOS A

Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 977 104 233 243 0 0 0 0 41 1 286
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1776 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1776 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1062 113 253 264 0 0 0 0 45 1 311
RTOR Reduction (vph) 0 0 35 0 0 0 0 0 0 0 0 224
Lane Group Flow (vph) 0 1062 78 253 264 0 0 0 0 0 46 87
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 77.3 77.3 13.7 95.5 15.5 33.7
Effective Green, g (s) 77.3 77.3 13.7 95.5 15.5 33.7
Actuated g/C Ratio 0.64 0.64 0.11 0.80 0.13 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1200 1020 202 1483 229 783
v/s Ratio Prot c0.57 c0.14 0.14 c0.03
v/s Ratio Perm 0.05 0.03
v/c Ratio 0.89 0.08 1.25 0.18 0.20 0.11
Uniform Delay, d1 17.7 8.0 53.1 2.9 46.7 32.0
Progression Factor 1.00 1.00 0.90 0.05 1.00 1.00
Incremental Delay, d2 9.7 0.1 125.5 0.1 2.0 0.1
Delay (s) 27.4 8.1 173.2 0.2 48.7 32.1
Level of Service C A F A D C
Approach Delay (s) 25.5 84.9 0.0 34.2
Approach LOS C F A C

Intersection Summary
HCM Average Control Delay 42.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 779 239 0 0 334 31 142 0 400 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 847 260 0 0 363 34 154 0 435 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 28 0 0 379 0 0 0
Lane Group Flow (vph) 847 260 0 0 363 6 0 154 56 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 69.5 95.5 21.5 21.5 15.5 15.5
Effective Green, g (s) 69.5 95.5 21.5 21.5 15.5 15.5
Actuated g/C Ratio 0.58 0.80 0.18 0.18 0.13 0.13
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1025 1483 334 284 229 204
v/s Ratio Prot c0.48 0.14 c0.19 c0.09
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.83 0.18 1.09 0.02 0.67 0.28
Uniform Delay, d1 20.4 2.9 49.2 40.6 49.8 47.2
Progression Factor 0.37 0.01 0.77 0.69 1.00 1.00
Incremental Delay, d2 3.9 0.1 66.4 0.0 14.7 3.3
Delay (s) 11.4 0.2 104.3 28.2 64.5 50.5
Level of Service B A F C E D
Approach Delay (s) 8.7 97.8 54.2 0.0
Approach LOS A F D A

Intersection Summary
HCM Average Control Delay 38.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 294 299 46 58 125 11 47 144 112 20 63 193
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.95 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1770 3468 1770 3496 1756 1681
Flt Permitted 0.95 1.00 0.95 1.00 0.53 0.95
Satd. Flow (perm) 1770 3468 1770 3496 943 1605
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 320 325 50 63 136 12 51 157 122 22 68 210
RTOR Reduction (vph) 0 10 0 0 5 0 0 18 0 0 70 0
Lane Group Flow (vph) 320 365 0 63 143 0 0 312 0 0 230 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 21.0 32.1 7.9 19.0 43.5 18.5
Effective Green, g (s) 21.0 32.1 7.9 19.0 43.5 18.5
Actuated g/C Ratio 0.18 0.27 0.07 0.16 0.36 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 928 117 554 342 247
v/s Ratio Prot c0.18 c0.11 c0.04 0.04
v/s Ratio Perm c0.33 c0.14
v/c Ratio 1.03 0.39 0.54 0.26 0.91 0.93
Uniform Delay, d1 49.5 36.0 54.3 44.3 36.4 50.1
Progression Factor 0.92 0.89 1.00 1.00 1.00 1.00
Incremental Delay, d2 55.9 1.1 4.7 1.1 30.8 41.7
Delay (s) 101.3 33.2 59.0 45.4 67.3 91.9
Level of Service F C E D E F
Approach Delay (s) 64.6 49.5 67.3 91.9
Approach LOS E D E F

Intersection Summary
HCM Average Control Delay 68.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 26 0 108 54 0 55 113 214 84 43 113 24
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 0 117 59 0 60 123 233 91 47 123 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 708 708 136 812 721 233 149 233
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 708 708 136 812 721 233 149 233
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 90 100 87 75 100 93 91 96
cM capacity (veh/h) 295 317 913 236 312 807 1433 1335

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 146 59 60 123 233 91 47 149
Volume Left 28 59 0 123 0 0 47 0
Volume Right 117 0 60 0 0 91 0 26
cSH 649 236 807 1433 1700 1700 1335 1700
Volume to Capacity 0.22 0.25 0.07 0.09 0.14 0.05 0.04 0.09
Queue Length 95th (ft) 21 24 6 7 0 0 3 0
Control Delay (s) 12.1 25.2 9.8 7.7 0.0 0.0 7.8 0.0
Lane LOS B D A A A
Approach Delay (s) 12.1 17.5 2.1 1.9
Approach LOS B C

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 39.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 137 0 0 134
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 149 0 0 146
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 298 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 298 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 87
cM capacity (veh/h) 1623 630 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 149 146
Volume Left 0 149 0
Volume Right 0 0 146
cSH 1700 1623 1085
Volume to Capacity 0.00 0.09 0.13
Queue Length 95th (ft) 0 8 12
Control Delay (s) 0.0 7.4 8.8
Lane LOS A A
Approach Delay (s) 0.0 7.4 8.8
Approach LOS A

Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 363 79 379 436 0 0 0 0 55 3 1005
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1778 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1778 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 395 86 412 474 0 0 0 0 60 3 1092
RTOR Reduction (vph) 0 0 60 0 0 0 0 0 0 0 0 318
Lane Group Flow (vph) 0 395 26 412 474 0 0 0 0 0 63 774
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 27.5 27.5 29.5 61.5 19.5 53.5
Effective Green, g (s) 27.5 27.5 29.5 61.5 19.5 53.5
Actuated g/C Ratio 0.31 0.31 0.33 0.68 0.22 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 569 484 580 1273 385 1657
v/s Ratio Prot c0.21 c0.23 0.25 0.04
v/s Ratio Perm 0.02 c0.28
v/c Ratio 0.69 0.05 0.71 0.37 0.16 0.47
Uniform Delay, d1 27.5 22.1 26.5 6.1 28.6 10.2
Progression Factor 1.00 1.00 0.82 0.09 1.00 1.00
Incremental Delay, d2 3.7 0.0 4.3 0.5 0.9 0.9
Delay (s) 31.2 22.1 26.0 1.0 29.5 11.2
Level of Service C C C A C B
Approach Delay (s) 29.6 12.6 0.0 12.2
Approach LOS C B A B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 257 161 0 0 688 61 127 1 248 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1775 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1775 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 279 175 0 0 748 66 138 1 270 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 35 0 0 221 0 0 0
Lane Group Flow (vph) 279 175 0 0 748 31 0 139 50 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 18.0 64.5 42.0 42.0 16.5 16.5
Effective Green, g (s) 18.0 64.5 42.0 42.0 16.5 16.5
Actuated g/C Ratio 0.20 0.72 0.47 0.47 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 354 1335 869 739 325 290
v/s Ratio Prot c0.16 0.09 c0.40 c0.08
v/s Ratio Perm 0.02 0.03
v/c Ratio 0.79 0.13 0.86 0.04 0.43 0.17
Uniform Delay, d1 34.2 4.0 21.4 13.1 32.6 31.0
Progression Factor 0.49 0.01 0.91 0.31 1.00 1.00
Incremental Delay, d2 8.8 0.2 4.9 0.0 4.1 1.3
Delay (s) 25.6 0.2 24.3 4.1 36.6 32.3
Level of Service C A C A D C
Approach Delay (s) 15.8 22.7 33.7 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 164 192 53 257 432 24 87 77 76 32 171 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.96 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3424 1770 3511 1751 1723
Flt Permitted 0.95 1.00 0.95 1.00 0.31 0.95
Satd. Flow (perm) 1770 3424 1770 3511 557 1651
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 178 209 58 279 470 26 95 84 83 35 186 250
RTOR Reduction (vph) 0 28 0 0 5 0 0 18 0 0 46 0
Lane Group Flow (vph) 178 239 0 279 491 0 0 244 0 0 425 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 8.5 15.5 15.0 22.0 23.5 18.0
Effective Green, g (s) 8.5 15.5 15.0 22.0 23.5 18.0
Actuated g/C Ratio 0.09 0.17 0.17 0.24 0.26 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 167 590 295 858 145 330
v/s Ratio Prot c0.10 0.07 c0.16 c0.14
v/s Ratio Perm c0.44 c0.26
v/c Ratio 1.07 0.40 0.95 0.57 1.68 1.29
Uniform Delay, d1 40.8 33.1 37.1 29.9 33.2 36.0
Progression Factor 0.82 0.85 1.00 1.00 1.00 1.00
Incremental Delay, d2 86.3 1.9 40.2 2.8 333.9 151.0
Delay (s) 119.8 30.1 77.3 32.6 367.1 187.0
Level of Service F C E C F F
Approach Delay (s) 66.0 48.7 367.1 187.0
Approach LOS E D F F

Intersection Summary
HCM Average Control Delay 128.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.5
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 0 3 14 0 12 2 217 50 50 290 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2 0 3 15 0 13 2 236 54 54 315 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 665 665 316 667 665 236 316 236
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 665 665 316 667 665 236 316 236
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 100 96 100 98 100 96
cM capacity (veh/h) 356 365 725 358 364 803 1244 1331

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 5 15 13 2 236 54 54 316
Volume Left 2 15 0 2 0 0 54 0
Volume Right 3 0 13 0 0 54 0 1
cSH 512 358 803 1244 1700 1700 1331 1700
Volume to Capacity 0.01 0.04 0.02 0.00 0.14 0.03 0.04 0.19
Queue Length 95th (ft) 1 3 1 0 0 0 3 0
Control Delay (s) 12.1 15.5 9.6 7.9 0.0 0.0 7.8 0.0
Lane LOS B C A A A
Approach Delay (s) 12.1 12.8 0.1 1.1
Approach LOS B B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 32.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 3 0 0 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 3 0 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 7 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 7 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1623 1013 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 3 5
Volume Left 0 3 0
Volume Right 0 0 5
cSH 1700 1623 1085
Volume to Capacity 0.00 0.00 0.01
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 7.2 8.3
Lane LOS A A
Approach Delay (s) 0.0 7.2 8.3
Approach LOS A

Intersection Summary
Average Delay 7.9
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1336 192 235 386 0 0 0 0 67 1 408
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1775 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1775 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1452 209 255 420 0 0 0 0 73 1 443
RTOR Reduction (vph) 0 0 47 0 0 0 0 0 0 0 0 319
Lane Group Flow (vph) 0 1452 162 255 420 0 0 0 0 0 74 124
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 77.3 77.3 13.7 95.5 15.5 33.7
Effective Green, g (s) 77.3 77.3 13.7 95.5 15.5 33.7
Actuated g/C Ratio 0.64 0.64 0.11 0.80 0.13 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1200 1020 202 1483 229 783
v/s Ratio Prot c0.78 c0.14 0.23 c0.04
v/s Ratio Perm 0.10 0.04
v/c Ratio 1.21 0.16 1.26 0.28 0.32 0.16
Uniform Delay, d1 21.4 8.5 53.1 3.2 47.5 32.5
Progression Factor 1.00 1.00 0.97 0.30 1.00 1.00
Incremental Delay, d2 102.5 0.3 121.8 0.0 3.7 0.1
Delay (s) 123.8 8.8 173.3 1.0 51.2 32.6
Level of Service F A F A D C
Approach Delay (s) 109.3 66.1 0.0 35.2
Approach LOS F E A D

Intersection Summary
HCM Average Control Delay 85.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Deer Springs Rd & I-15 NB Ramps 5/30/2012

Merriam Mountains Alternative  3/12/2012 Ex+CP PM Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1000 403 0 0 428 47 193 0 507 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1087 438 0 0 465 51 210 0 551 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 36 0 0 469 0 0 0
Lane Group Flow (vph) 1087 438 0 0 465 15 0 210 82 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 69.5 95.5 21.5 21.5 15.5 15.5
Effective Green, g (s) 69.5 95.5 21.5 21.5 15.5 15.5
Actuated g/C Ratio 0.58 0.80 0.18 0.18 0.13 0.13
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1025 1483 334 284 229 204
v/s Ratio Prot c0.61 0.24 c0.25 c0.12
v/s Ratio Perm 0.01 0.05
v/c Ratio 1.06 0.30 1.39 0.05 0.92 0.40
Uniform Delay, d1 25.2 3.3 49.2 40.8 51.6 48.0
Progression Factor 0.48 0.01 0.64 0.45 1.00 1.00
Incremental Delay, d2 29.8 0.0 182.7 0.0 41.3 5.8
Delay (s) 41.9 0.1 214.3 18.5 92.9 53.7
Level of Service D A F B F D
Approach Delay (s) 29.9 195.0 64.5 0.0
Approach LOS C F E A

Intersection Summary
HCM Average Control Delay 69.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 348 487 75 80 223 22 69 213 176 33 115 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.95 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1770 3468 1770 3491 1753 1715
Flt Permitted 0.95 1.00 0.95 1.00 0.52 0.90
Satd. Flow (perm) 1770 3468 1770 3491 926 1553
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 378 529 82 87 242 24 75 232 191 36 125 199
RTOR Reduction (vph) 0 10 0 0 6 0 0 18 0 0 37 0
Lane Group Flow (vph) 378 601 0 87 260 0 0 480 0 0 323 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 21.9 30.1 9.9 18.1 43.5 18.5
Effective Green, g (s) 21.9 30.1 9.9 18.1 43.5 18.5
Actuated g/C Ratio 0.18 0.25 0.08 0.15 0.36 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 870 146 527 336 239
v/s Ratio Prot c0.21 c0.17 0.05 c0.07
v/s Ratio Perm c0.52 c0.21
v/c Ratio 1.17 0.69 0.60 0.49 1.43 1.35
Uniform Delay, d1 49.0 40.7 53.1 46.7 38.2 50.8
Progression Factor 0.92 0.88 1.00 1.00 1.00 1.00
Incremental Delay, d2 100.4 3.7 6.4 3.3 208.7 182.8
Delay (s) 145.6 39.3 59.5 50.0 246.9 233.5
Level of Service F D E D F F
Approach Delay (s) 79.9 52.4 246.9 233.5
Approach LOS E D F F

Intersection Summary
HCM Average Control Delay 138.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 6 0 4 54 0 55 10 396 84 43 229 4
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 7 0 4 59 0 60 11 430 91 47 249 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 797 797 251 799 799 430 253 430
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 797 797 251 799 799 430 253 430
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 98 100 99 80 100 90 99 96
cM capacity (veh/h) 265 304 788 291 303 625 1312 1129

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 59 60 11 430 91 47 253
Volume Left 7 59 0 11 0 0 47 0
Volume Right 4 0 60 0 0 91 0 4
cSH 361 291 625 1312 1700 1700 1129 1700
Volume to Capacity 0.03 0.20 0.10 0.01 0.25 0.05 0.04 0.15
Queue Length 95th (ft) 2 19 8 1 0 0 3 0
Control Delay (s) 15.3 20.5 11.4 7.8 0.0 0.0 8.3 0.0
Lane LOS C C B A A
Approach Delay (s) 15.3 15.9 0.2 1.3
Approach LOS C C

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 14 0 0 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 15 0 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 30 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 30 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 100 99
cM capacity (veh/h) 1623 975 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 15 11
Volume Left 0 15 0
Volume Right 0 0 11
cSH 1700 1623 1085
Volume to Capacity 0.00 0.01 0.01
Queue Length 95th (ft) 0 1 1
Control Delay (s) 0.0 7.2 8.4
Lane LOS A A
Approach Delay (s) 0.0 7.2 8.4
Approach LOS A

Intersection Summary
Average Delay 7.7
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 367 79 479 440 0 0 0 0 55 3 1005
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1778 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1778 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 399 86 521 478 0 0 0 0 60 3 1092
RTOR Reduction (vph) 0 0 60 0 0 0 0 0 0 0 0 316
Lane Group Flow (vph) 0 399 26 521 478 0 0 0 0 0 63 776
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 27.5 27.5 29.5 61.5 19.5 53.5
Effective Green, g (s) 27.5 27.5 29.5 61.5 19.5 53.5
Actuated g/C Ratio 0.31 0.31 0.33 0.68 0.22 0.59
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 569 484 580 1273 385 1657
v/s Ratio Prot c0.21 c0.29 0.26 0.04
v/s Ratio Perm 0.02 c0.28
v/c Ratio 0.70 0.05 0.90 0.38 0.16 0.47
Uniform Delay, d1 27.6 22.1 28.8 6.1 28.6 10.3
Progression Factor 1.00 1.00 0.76 0.08 1.00 1.00
Incremental Delay, d2 3.9 0.0 9.0 0.3 0.9 1.0
Delay (s) 31.5 22.1 31.0 0.8 29.5 11.2
Level of Service C C C A C B
Approach Delay (s) 29.8 16.6 0.0 12.2
Approach LOS C B A B

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 257 165 0 0 792 61 127 1 347 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1775 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1775 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 279 179 0 0 861 66 138 1 377 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 32 0 0 308 0 0 0
Lane Group Flow (vph) 279 179 0 0 861 34 0 139 69 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 18.0 64.5 42.0 42.0 16.5 16.5
Effective Green, g (s) 18.0 64.5 42.0 42.0 16.5 16.5
Actuated g/C Ratio 0.20 0.72 0.47 0.47 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 354 1335 869 739 325 290
v/s Ratio Prot c0.16 0.10 c0.46 c0.08
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.79 0.13 0.99 0.05 0.43 0.24
Uniform Delay, d1 34.2 4.0 23.8 13.1 32.6 31.4
Progression Factor 0.49 0.01 0.82 0.31 1.00 1.00
Incremental Delay, d2 8.7 0.2 7.3 0.0 4.1 1.9
Delay (s) 25.7 0.2 26.8 4.0 36.6 33.3
Level of Service C A C A D C
Approach Delay (s) 15.7 25.2 34.2 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 25.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 267 192 53 257 432 25 87 78 76 33 172 334
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.96 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3424 1770 3510 1752 1702
Flt Permitted 0.95 1.00 0.95 1.00 0.30 0.96
Satd. Flow (perm) 1770 3424 1770 3510 535 1642
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 290 209 58 279 470 27 95 85 83 36 187 363
RTOR Reduction (vph) 0 28 0 0 5 0 0 18 0 0 65 0
Lane Group Flow (vph) 290 239 0 279 492 0 0 245 0 0 521 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 8.5 15.5 15.0 22.0 23.5 18.0
Effective Green, g (s) 8.5 15.5 15.0 22.0 23.5 18.0
Actuated g/C Ratio 0.09 0.17 0.17 0.24 0.26 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 167 590 295 858 140 328
v/s Ratio Prot c0.16 0.07 c0.16 c0.14
v/s Ratio Perm c0.46 c0.32
v/c Ratio 1.74 0.40 0.95 0.57 1.75 1.59
Uniform Delay, d1 40.8 33.1 37.1 29.9 33.2 36.0
Progression Factor 0.86 0.88 1.00 1.00 1.00 1.00
Incremental Delay, d2 352.9 1.8 40.2 2.8 363.8 279.1
Delay (s) 387.9 31.0 77.3 32.7 397.0 315.1
Level of Service F C E C F F
Approach Delay (s) 216.8 48.7 397.0 315.1
Approach LOS F D F F

Intersection Summary
HCM Average Control Delay 205.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.50
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.5
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 22 0 109 14 0 12 107 217 50 50 290 21
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 24 0 118 15 0 13 116 236 54 54 315 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 904 904 327 1011 915 236 338 236
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 904 904 327 1011 915 236 338 236
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 90 100 83 91 100 98 90 96
cM capacity (veh/h) 228 240 715 164 237 803 1221 1331

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 142 15 13 116 236 54 54 338
Volume Left 24 15 0 116 0 0 54 0
Volume Right 118 0 13 0 0 54 0 23
cSH 526 164 803 1221 1700 1700 1331 1700
Volume to Capacity 0.27 0.09 0.02 0.10 0.14 0.03 0.04 0.20
Queue Length 95th (ft) 27 8 1 8 0 0 3 0
Control Delay (s) 14.4 29.3 9.6 8.3 0.0 0.0 7.8 0.0
Lane LOS B D A A A
Approach Delay (s) 14.4 20.2 2.4 1.1
Approach LOS B C

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 128 0 0 131
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 139 0 0 142
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 278 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 278 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 87
cM capacity (veh/h) 1623 651 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 139 142
Volume Left 0 139 0
Volume Right 0 0 142
cSH 1700 1623 1085
Volume to Capacity 0.00 0.09 0.13
Queue Length 95th (ft) 0 7 11
Control Delay (s) 0.0 7.4 8.8
Lane LOS A A
Approach Delay (s) 0.0 7.4 8.8
Approach LOS A

Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1340 192 333 390 0 0 0 0 67 1 408
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 1775 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1863 1775 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1457 209 362 424 0 0 0 0 73 1 443
RTOR Reduction (vph) 0 0 47 0 0 0 0 0 0 0 0 319
Lane Group Flow (vph) 0 1457 162 362 424 0 0 0 0 0 74 124
Turn Type Perm Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 2 4 1
Actuated Green, G (s) 77.3 77.3 13.7 95.5 15.5 33.7
Effective Green, g (s) 77.3 77.3 13.7 95.5 15.5 33.7
Actuated g/C Ratio 0.64 0.64 0.11 0.80 0.13 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1200 1020 202 1483 229 783
v/s Ratio Prot c0.78 c0.20 0.23 c0.04
v/s Ratio Perm 0.10 0.04
v/c Ratio 1.21 0.16 1.79 0.29 0.32 0.16
Uniform Delay, d1 21.4 8.5 53.1 3.2 47.5 32.5
Progression Factor 1.00 1.00 0.93 0.44 1.00 1.00
Incremental Delay, d2 104.2 0.3 358.2 0.0 3.7 0.1
Delay (s) 125.6 8.8 407.5 1.5 51.2 32.6
Level of Service F A F A D C
Approach Delay (s) 110.9 188.5 0.0 35.2
Approach LOS F F A D

Intersection Summary
HCM Average Control Delay 118.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1000 407 0 0 530 47 193 0 604 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1087 442 0 0 576 51 210 0 657 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 30 0 0 466 0 0 0
Lane Group Flow (vph) 1087 442 0 0 576 21 0 210 191 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 6 3
Actuated Green, G (s) 69.5 95.5 21.5 21.5 15.5 15.5
Effective Green, g (s) 69.5 95.5 21.5 21.5 15.5 15.5
Actuated g/C Ratio 0.58 0.80 0.18 0.18 0.13 0.13
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1025 1483 334 284 229 204
v/s Ratio Prot c0.61 0.24 c0.31 0.12
v/s Ratio Perm 0.01 c0.12
v/c Ratio 1.06 0.30 1.72 0.08 0.92 0.94
Uniform Delay, d1 25.2 3.3 49.2 41.0 51.6 51.8
Progression Factor 0.48 0.01 0.70 0.57 1.00 1.00
Incremental Delay, d2 29.8 0.0 327.2 0.0 41.3 48.4
Delay (s) 42.0 0.1 361.6 23.3 92.9 100.2
Level of Service D A F C F F
Approach Delay (s) 29.9 334.1 98.4 0.0
Approach LOS C F F A

Intersection Summary
HCM Average Control Delay 112.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 449 487 75 80 223 23 69 214 176 34 116 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.95 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1770 3468 1770 3490 1753 1691
Flt Permitted 0.95 1.00 0.95 1.00 0.49 0.92
Satd. Flow (perm) 1770 3468 1770 3490 860 1562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 488 529 82 87 242 25 75 233 191 37 126 310
RTOR Reduction (vph) 0 10 0 0 7 0 0 18 0 0 57 0
Lane Group Flow (vph) 488 601 0 87 260 0 0 481 0 0 416 0
Turn Type Prot Prot Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4
Actuated Green, G (s) 21.9 30.1 9.9 18.1 43.5 18.5
Effective Green, g (s) 21.9 30.1 9.9 18.1 43.5 18.5
Actuated g/C Ratio 0.18 0.25 0.08 0.15 0.36 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 870 146 526 312 241
v/s Ratio Prot c0.28 c0.17 0.05 c0.07
v/s Ratio Perm c0.56 c0.27
v/c Ratio 1.51 0.69 0.60 0.49 1.54 1.73
Uniform Delay, d1 49.0 40.7 53.1 46.8 38.2 50.8
Progression Factor 0.94 0.91 1.00 1.00 1.00 1.00
Incremental Delay, d2 240.8 3.1 6.4 3.3 258.5 344.2
Delay (s) 287.1 40.4 59.5 50.1 296.8 395.0
Level of Service F D E D F F
Approach Delay (s) 150.0 52.4 296.8 395.0
Approach LOS F D F F

Intersection Summary
HCM Average Control Delay 213.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 26 0 108 54 0 55 113 396 84 43 229 24
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 0 117 59 0 60 123 430 91 47 249 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1032 1032 262 1136 1045 430 275 430
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1032 1032 262 1136 1045 430 275 430
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 84 100 85 57 100 90 90 96
cM capacity (veh/h) 172 202 777 137 198 625 1288 1129

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 146 59 60 123 430 91 47 275
Volume Left 28 59 0 123 0 0 47 0
Volume Right 117 0 60 0 0 91 0 26
cSH 461 137 625 1288 1700 1700 1129 1700
Volume to Capacity 0.32 0.43 0.10 0.10 0.25 0.05 0.04 0.16
Queue Length 95th (ft) 33 47 8 8 0 0 3 0
Control Delay (s) 16.4 49.9 11.4 8.1 0.0 0.0 8.3 0.0
Lane LOS C E B A A
Approach Delay (s) 16.4 30.4 1.5 1.2
Approach LOS C D

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 0 137 0 0 134
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 149 0 0 146
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 298 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 298 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 87
cM capacity (veh/h) 1623 630 1085

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 0 149 146
Volume Left 0 149 0
Volume Right 0 0 146
cSH 1700 1623 1085
Volume to Capacity 0.00 0.09 0.13
Queue Length 95th (ft) 0 8 12
Control Delay (s) 0.0 7.4 8.8
Lane LOS A A
Approach Delay (s) 0.0 7.4 8.8
Approach LOS A

Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 22.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 196 131 38 198 261 17 61 53 41 21 105 242
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 0.96 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99 1.00
Satd. Flow (prot) 1770 3420 1770 3508 1761 1847 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.82 0.86 1.00
Satd. Flow (perm) 1770 3420 1770 3508 1480 1598 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 213 142 41 215 284 18 66 58 45 23 114 263
RTOR Reduction (vph) 0 24 0 0 4 0 0 12 0 0 0 212
Lane Group Flow (vph) 213 159 0 215 298 0 0 157 0 0 137 51
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4 4
Actuated Green, G (s) 18.3 20.5 27.5 29.7 22.5 21.5 21.5
Effective Green, g (s) 18.3 20.5 27.5 29.7 22.5 21.5 21.5
Actuated g/C Ratio 0.17 0.19 0.25 0.27 0.20 0.20 0.20
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 294 637 443 947 303 312 309
v/s Ratio Prot c0.12 0.05 c0.12 0.09
v/s Ratio Perm c0.11 c0.09 0.03
v/c Ratio 0.72 0.25 0.49 0.32 0.52 0.44 0.17
Uniform Delay, d1 43.5 38.2 35.2 32.0 38.9 38.9 36.8
Progression Factor 0.82 0.74 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.0 0.9 3.8 0.9 6.2 4.4 1.2
Delay (s) 43.4 29.1 39.0 32.9 45.1 43.4 38.0
Level of Service D C D C D D D
Approach Delay (s) 36.8 35.4 45.1 39.8
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 38.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 294 299 46 58 125 11 47 144 112 20 63 193
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 0.95 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1770 3468 1770 3496 1756 1840 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.94 0.65 1.00
Satd. Flow (perm) 1770 3468 1770 3496 1661 1203 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 320 325 50 63 136 12 51 157 122 22 68 210
RTOR Reduction (vph) 0 9 0 0 5 0 0 16 0 0 0 179
Lane Group Flow (vph) 320 366 0 63 143 0 0 314 0 0 90 31
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 3 4
Permitted Phases 3 4 4
Actuated Green, G (s) 37.0 47.8 8.2 19.0 37.1 18.9 18.9
Effective Green, g (s) 37.0 47.8 8.2 19.0 37.1 18.9 18.9
Actuated g/C Ratio 0.28 0.37 0.06 0.15 0.29 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 504 1275 112 511 474 175 230
v/s Ratio Prot c0.18 c0.11 c0.04 0.04
v/s Ratio Perm c0.19 c0.07 0.02
v/c Ratio 0.63 0.29 0.56 0.28 0.66 0.51 0.13
Uniform Delay, d1 40.6 29.0 59.2 49.4 40.9 51.3 48.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 0.6 6.3 1.4 7.1 10.4 1.2
Delay (s) 46.6 29.6 65.5 50.8 48.0 61.7 49.6
Level of Service D C E D D E D
Approach Delay (s) 37.4 55.2 48.0 53.2
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 45.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 367 79 479 440 0 0 0 0 55 3 1005
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.95 1.00 0.88
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4950 1770 3539 1778 2787
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4950 1770 3539 1778 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 399 86 521 478 0 0 0 0 60 3 1092
RTOR Reduction (vph) 0 33 0 0 0 0 0 0 0 0 0 226
Lane Group Flow (vph) 0 452 0 521 478 0 0 0 0 0 63 866
Turn Type Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 4 1
Actuated Green, G (s) 18.5 49.5 72.5 18.5 72.5
Effective Green, g (s) 18.5 49.5 72.5 18.5 72.5
Actuated g/C Ratio 0.18 0.50 0.72 0.18 0.72
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 916 876 2566 329 2021
v/s Ratio Prot c0.09 c0.29 0.14 0.04
v/s Ratio Perm c0.31
v/c Ratio 0.49 0.59 0.19 0.19 0.43
Uniform Delay, d1 36.5 18.1 4.4 34.4 5.5
Progression Factor 1.00 0.40 0.04 1.00 1.00
Incremental Delay, d2 0.4 2.5 0.1 1.3 0.7
Delay (s) 37.0 9.8 0.3 35.7 6.2
Level of Service D A A D A
Approach Delay (s) 37.0 5.2 0.0 7.8
Approach LOS D A A A

Intersection Summary
HCM Average Control Delay 12.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Deer Springs Rd & I-15 NB Ramps 5/30/2012

Merriam Mountains Alternative  3/13/2012 Ex+P+CP AM Mitigated Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 257 165 0 0 792 61 127 1 347 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.88
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3501 1775 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3501 1775 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 279 179 0 0 861 66 138 1 377 0 0 0
RTOR Reduction (vph) 0 0 0 0 5 0 0 0 311 0 0 0
Lane Group Flow (vph) 279 179 0 0 922 0 0 139 66 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 3
Actuated Green, G (s) 20.9 73.5 48.1 17.5 17.5
Effective Green, g (s) 20.9 73.5 48.1 17.5 17.5
Actuated g/C Ratio 0.21 0.74 0.48 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 370 2601 1684 311 488
v/s Ratio Prot c0.16 0.05 c0.26 c0.08
v/s Ratio Perm 0.02
v/c Ratio 0.75 0.07 0.55 0.45 0.14
Uniform Delay, d1 37.1 3.7 18.3 36.9 34.9
Progression Factor 0.36 0.08 0.49 1.00 1.00
Incremental Delay, d2 7.6 0.0 1.1 4.6 0.6
Delay (s) 21.0 0.3 9.9 41.5 35.4
Level of Service C A A D D
Approach Delay (s) 13.0 9.9 37.1 0.0
Approach LOS B A D A

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 267 192 53 257 432 25 87 78 76 33 172 334
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.99 1.00 0.93 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3424 1770 3510 1770 3277 1770 3189
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3424 1770 3510 1770 3277 1770 3189
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 290 209 58 279 470 27 95 85 83 36 187 363
RTOR Reduction (vph) 0 25 0 0 4 0 0 68 0 0 298 0
Lane Group Flow (vph) 290 242 0 279 493 0 95 100 0 36 252 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 20.6 18.1 27.9 25.4 18.0 18.0 18.0 18.0
Effective Green, g (s) 20.6 18.1 27.9 25.4 18.0 18.0 18.0 18.0
Actuated g/C Ratio 0.21 0.18 0.28 0.25 0.18 0.18 0.18 0.18
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 620 494 892 319 590 319 574
v/s Ratio Prot c0.16 0.07 c0.16 0.14 c0.05 0.03 0.02 c0.08
v/s Ratio Perm
v/c Ratio 0.79 0.39 0.56 0.55 0.30 0.17 0.11 0.44
Uniform Delay, d1 37.7 36.1 30.9 32.4 35.5 34.7 34.3 36.5
Progression Factor 0.77 0.73 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.9 1.8 4.6 2.5 2.4 0.6 0.7 2.4
Delay (s) 39.8 28.2 35.5 34.8 37.9 35.3 35.0 38.9
Level of Service D C D C D D D D
Approach Delay (s) 34.2 35.1 36.2 38.7
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 36.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1340 192 333 390 0 0 0 0 67 1 408
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.95 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4990 1770 3539 1775 2787
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4990 1770 3539 1775 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1457 209 362 424 0 0 0 0 73 1 443
RTOR Reduction (vph) 0 14 0 0 0 0 0 0 0 0 0 258
Lane Group Flow (vph) 0 1652 0 362 424 0 0 0 0 0 74 185
Turn Type Prot Split custom
Protected Phases 2 1 6 4 4
Permitted Phases 4 1
Actuated Green, G (s) 60.9 30.1 95.5 15.5 50.1
Effective Green, g (s) 60.9 30.1 95.5 15.5 50.1
Actuated g/C Ratio 0.51 0.25 0.80 0.13 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2532 444 2816 229 1164
v/s Ratio Prot c0.33 c0.20 0.12 c0.04
v/s Ratio Perm 0.07
v/c Ratio 0.65 0.82 0.15 0.32 0.16
Uniform Delay, d1 21.8 42.3 2.8 47.5 21.8
Progression Factor 1.00 0.56 0.01 1.00 1.00
Incremental Delay, d2 1.3 1.1 0.0 3.7 0.1
Delay (s) 23.1 24.6 0.0 51.2 21.9
Level of Service C C A D C
Approach Delay (s) 23.1 11.4 0.0 26.1
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 20.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: Deer Springs Rd & I-15 NB Ramps 5/30/2012

Merriam Mountains Alternative  3/12/2012 Ex+P+CP PM Mitigated Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1000 407 0 0 530 47 193 0 604 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 0.95 1.00 0.88
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3496 1770 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3496 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1087 442 0 0 576 51 210 0 657 0 0 0
RTOR Reduction (vph) 0 0 0 0 6 0 0 0 572 0 0 0
Lane Group Flow (vph) 1087 442 0 0 621 0 0 210 85 0 0 0
Turn Type Prot Split Perm
Protected Phases 5 2 6 3 3
Permitted Phases 3
Actuated Green, G (s) 71.0 95.5 20.0 15.5 15.5
Effective Green, g (s) 71.0 95.5 20.0 15.5 15.5
Actuated g/C Ratio 0.59 0.80 0.17 0.13 0.13
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1047 2816 583 229 360
v/s Ratio Prot c0.61 0.12 c0.18 c0.12
v/s Ratio Perm 0.03
v/c Ratio 1.04 0.16 1.07 0.92 0.24
Uniform Delay, d1 24.5 2.9 50.0 51.6 46.9
Progression Factor 0.70 0.01 0.74 1.00 1.00
Incremental Delay, d2 34.8 0.1 53.5 41.3 1.5
Delay (s) 52.1 0.1 90.4 92.9 48.5
Level of Service D A F F D
Approach Delay (s) 37.1 90.4 59.2 0.0
Approach LOS D F E A

Intersection Summary
HCM Average Control Delay 54.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: Deer Springs Rd & Champagne Blvd 5/30/2012

Merriam Mountains Alternative  3/12/2012 Ex+P+CP PM Mitigated Synchro 7 -  Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 449 487 75 80 223 23 69 214 176 34 116 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.99 1.00 0.93 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3468 1770 3490 1770 3300 1770 3162
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3468 1770 3490 1770 3300 1770 3162
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 488 529 82 87 242 25 75 233 191 37 126 310
RTOR Reduction (vph) 0 10 0 0 7 0 0 124 0 0 262 0
Lane Group Flow (vph) 488 601 0 87 260 0 75 300 0 37 174 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 47.5 55.0 10.5 18.0 18.0 18.5 18.0 18.5
Effective Green, g (s) 47.5 55.0 10.5 18.0 18.0 18.5 18.0 18.5
Actuated g/C Ratio 0.40 0.46 0.09 0.15 0.15 0.15 0.15 0.15
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 701 1590 155 524 266 509 266 487
v/s Ratio Prot c0.28 0.17 0.05 c0.07 0.04 c0.09 0.02 c0.05
v/s Ratio Perm
v/c Ratio 0.70 0.38 0.56 0.50 0.28 0.59 0.14 0.36
Uniform Delay, d1 30.2 21.3 52.5 46.8 45.3 47.2 44.3 45.4
Progression Factor 0.82 0.70 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.6 4.6 3.3 2.6 4.9 1.1 2.0
Delay (s) 29.8 15.5 57.1 50.2 47.9 52.1 45.4 47.5
Level of Service C B E D D D D D
Approach Delay (s) 21.8 51.9 51.5 47.3
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 37.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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EXECUTIVE SUMMARY 
Linscott, Law & Greenspan, Engineers (LLG) has been retained to assess the traffic impacts 
associated with the proposed Gregory Canyon Landfill project. In 2007, the Revised Final 
Environmental Impact Report (RFEIR) for the Gregory Canyon Landfill project was certified by the 
County of San Diego. However, since that time, it has been required that the project be evaluated 
pursuant to the Department of Environmental Health National Environmental Policy Act (NEPA) in 
an Environmental Impact Statement (EIS). LLG has prepared an updated traffic study which is 
intended to support the EIS being prepared by PCR Services Corporation (PCR) in coordination with 
the United States Army Corps of Engineers (USACE) as the federal lead agency.  

As required by NEPA, the EIS addresses a range of alternatives to be evaluated for traffic impacts.  
Of the six sites identified for the alternatives analysis, this report analyzes the East Otay Mesa off-
site alternative. The East Otay Mesa site is located approximately two miles east of the Siempre 
Viva Road exit from SR 905, east of the terminus of Otay Mesa Road. It is approximately ¼-mile 
east of the planned extension of Lone Star Road and east of the planned State Route 11. The site is 
located in the County of San Diego Community of Otay, approximately two miles east of the City of 
San Diego Community of Otay Mesa, and is approximately 55 miles south of the Applicant’s 
Proposed Alternative, Gregory Canyon. 

For the purpose of this traffic analysis, each of the off-site alternatives assumes the same landfill 
characteristics as that of the Applicant’s Proposed Alternative, unless otherwise noted. The traffic 
study for the Applicant’s Proposed Alternative provides a discussion on passenger car-equivalent 
(PCE) factors used in the trip generation assumptions to account for the effect of trucks trips being 
the primary trip generator of the landfill. As discussed in that report, the validity of the 1.5 PCE 
factor, originally calculated in the Darnell & Associates 2007 traffic study, was confirmed for use in 
the analysis of the Gregory Canyon site based upon updated data inputs such as speed (mph), grade 
(%) and the proportion of trucks and buses on the roadway. This information was compared to a 
table provided in the Highway Capacity Manual (HCM) and the rate of 1.5 PCE was determined to 
continue to be valid for use in the Applicant’s Proposed Alternative analysis.   

For this alternative, a PCE factor of 2.5 was calculated for use in the analysis based on parameters 
used to determine PCE factors for lengthy freeway segments, the primary street network analyzed in 
this report. By comparison, the alternatives (including the Applicant’s Proposed Alternative) are 
situated in locations surrounded more prominently by smaller, state highways and arterials. In 
addition, this report analyzes the use of 20-ton transfer trucks hauling waste to/from transfer station 
sites in the North San Diego County area whereas the alternatives are served by smaller “direct haul” 
trucks. As a result of these substantive changes, the maximum number of trips generated by this off-
site alternative is calculated to be 1,554 average daily trips (ADT), which accounts for truck trips 
converted into PCE. The Gregory Canyon Landfill project generates 2,083 ADT. The effects of this 
decrease in trip generation are analyzed in this report. 
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This report analyzes the study area road network under existing, existing + off-site alternative, 
existing + cumulative projects, existing + off-site alternative + cumulative projects, and buildout 
with and without off-site alternative conditions.  

The analysis criteria used to evaluate potential significant impacts were based on the City of San 
Diego’s Significance Determination Thresholds, January 2007, County of San Diego’s Guidelines 
for Determining Significance, February 19, 2010 and the Caltrans’ Guide for the Preparation of 
Traffic Impact Studies, December 2002. These guidelines are used by City and County staff in their 
review of discretionary projects and environmental documents pursuant to the California 
Environmental Quality Act (CEQA). These Guidelines present a range of quantitative, qualitative, 
and performance levels for particular environmental effects. Caltrans is the State agency responsible 
for planning, constructing, and maintaining the State highway network. Objectives for the 
preparation of the Caltrans’ guide include providing consistency and uniformity in the identification 
of traffic impacts generated by local land use proposals.  Therefore, for purposes of conducting this 
NEPA analysis for the East Otay Mesa off-site alternative, the criteria taken from these sources was 
deemed appropriate for assessing the alternative’s environmental effects on the surrounding area. 

Based on the above mentioned criteria, one (1) significant direct traffic impact, seven (7) significant 
near-term cumulative impacts, and two (2) significant buildout cumulative impacts were calculated 
as a result of the East Otay Mesa off-site alternative.  The improvements proposed in this report for 
the significant impacts are calculated to mitigate these impacts to a level below significance. 
Therefore, mitigation measures recommended in this report would be required prior to the issuance 
of building permits.  
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TRAFFIC IMPACT ANALYSIS 
GREGORY CANYON LANDFILL 

EAST OTAY MESA OFF-SITE ALTERNATIVE 
County of San Diego, California 

July 24, 2012 
 
 

1.0 INTRODUCTION 
1.1 Purpose of the Report 
The following traffic study has been prepared, as required by the NEPA process for the Gregory 
Canyon Landfill EIS to determine and evaluate the traffic impacts on the local circulation system 
due to the East Otay Mesa alternative (termed the “off-site alternative”), one of the five off-site 
alternatives to the Applicant’s Proposed Alternative. The East Otay Mesa landfill alternative site is 
located two miles east of the Siempre Viva Road exit from State Route 905, east of the terminus of 
Otay Mesa Road. It is approximately 0.25 miles from the United States-Mexico international border 
in the community planning area of Otay in the County of San Diego.  This traffic study analyzes the 
circulation network in the landfill vicinity to determine potential impacts related to the traffic 
generated by the off-site alternative.  

Included in this traffic study are the following: 

 Off-Site Alternative Description 

 Study Area & Existing Conditions Discussion 

 Analysis Approach and Methodology 

 Significance Criteria 

 Existing Conditions Analysis 

 Trip Generation/Distribution/Assignment 

 Existing + Off-Site Alternative Analysis  

 Cumulative Projects Discussion 

 Near-Term Conditions Analysis 

 Buildout Conditions Discussion 

 Buildout Conditions Analysis 

 Access Discussion  

 Significance of Impacts and Mitigation Measures 

 

Figure 1–1 shows the vicinity map. Figure 1–2 shows a more detailed off-site alternative area map. 
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2.0 OFF-SITE ALTERNATIVE LOCATION, DESCRIPTION & PLANNING REQUIREMENTS 
2.1 Off-Site Alternative Location 
The off-site alternative is located approximately two miles east of the Siempre Viva Road exit from 
SR 905, east of the terminus of Otay Mesa Road. It is approximately ¼-mile east of the planned 
extension of Lone Star Road and west of the planned State Route 11. It is approximately two miles 
east of the City of San Diego community of Otay Mesa in the County community of Otay and is 
approximately 55 miles south of the Applicant’s Proposed Alternative, Gregory Canyon. The East 
Otay Mesa site is located generally in a rural area and is currently undeveloped. There is 
industrial/commercial development located to the northwest of the site. The area south of the 
international border with Mexico is developed with a mix of uses, including residential and 
commercial uses, at a fairly high density of development. 

2.2 Off-Site Alternative Description 
As indicated in Proposition A, the East Otay Mesa site would be approximately 450 acres in size and 
consists of generally rural land uses and is currently undeveloped. The site and surrounding areas 
feature moderately rugged and steep natural slopes, with typical slope inclinations on the order of 
2H:1V or flatter. The elevations on site range from approximately 560 feet MSL at the southwestern 
portion of the site to approximately 1,000 feet MSL near the eastern site boundary. The three 
primary canyons and associated drainages flow toward the southwest across the site. An existing 
high voltage transmission line is located adjacent to the western portion of the site. 

Proposition A amended the General Plan designation and zoning of the site. The East Otay Mesa site 
is designated Public/Semi-Public Lands with a Solid Waste Facility Designator in the County’s 
General Plan Update. The site was rezoned from S88 and S90 to Solid Waste Facility (SWF). 
Additional information on Proposition A is included in Section 3.6. 

Regional access to the East Otay Mesa site would be from SR 905 via the existing Siempre Viva 
Road exit. Primary and secondary site access roads would be constructed as part of the East Otay 
Mesa off-site alternative. The alternative would include the construction of a new access route from 
Lone Star Road as indicated in Proposition A. However, the connection of Siempre Viva Road to 
Lone Star Road would likely not be completed by the opening of the landfill. Therefore, the landfill 
would be required to provide access from the existing terminus of Siempre Viva Road just east of 
Enrico Fermi Drive. Vehicles would enter the site via the access road at the southern portion of the 
site. Vehicles would drive through the ancillary facilities area upon entering the site. 

The site is planned to contain about 25.3 million tons of refuse with an operating life of 
approximately 25 years. The features included in the landfill are: a lined landfill, access roads, a 
scale area, a recyclable goods collection center, a facilities and operation area, borrow/stockpile 
areas, a leachate collection and removal system including storage tanks, surface water control 
facilities, including desilting basins, a water treatment plant, a visitors’ center, an administration 
building, a maintenance office, a shop and yard, a fueling station/storage area, water tanks, water 
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supply wells; groundwater monitoring wells, a landfill gas collection and recovery system, and a 
groundwater subdrain collection system.   

Figure 2–1 illustrates the conceptual site plan.  



Conceptual Site Plan
East Otay Mesa Off-Site Alternative

Figure 2-1N:\1977\GIS
Date: 6/13/12
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3.0 EXISTING CONDITIONS 
3.1 Study Area 
LLG conducted a field review of the area surrounding the off-site alternative. Based on these 
observations and the forecasted distribution of landfill trips, the locations below are included in the 
study area.  

Intersections 
1. SR 905 Southbound Ramp / Eastbound Siempre Viva Road (signalized)  

2. SR-905 Southbound Ramp / Westbound Siempre Viva Road (unsignalized) 

3. SR-905 Northbound Ramp / Siempre Viva Road (signalized) 

Street Segments 

Siempre Viva Road 
1. SR 905 Northbound Ramps to Paseo de las Americas (City of San Diego) 

2. Paseo de las Americas to Michael Faraday Drive (City of San Diego) 

3. Michael Faraday Drive to Enrico Fermi Drive (City of San Diego) 

4. Enrico Fermi Drive to Alta Road (Partially Constructed Future Roadway in County of San 
Diego) 

5. Alta Road to SR 11 (Future Roadway in County of San Diego) 

6. SR 11 to Lone Star Road (Future Roadway in County of San Diego) 

7. Lone Star Road to Access (Future Roadway in County of San Diego) 

Freeway Segments 
State Route 905 Interstate 5 
1. I-805 to Caliente Avenue 13. I-805 to SR 56 
2. Caliente Avenue to Britannia Boulevard 14. SR 56 to SR 78 
3. Britannia Boulevard to La Media Road 15. SR 78 to SR 76 
4. La Media Road to SR 125 (Future SR 905/SR 125 Interchange)  
5. SR 125 (Future SR 905/SR 125 Interchange)  

to Siempre Viva Road  
Interstate 805 Interstate 15 
6. SR 905 to SR 54 16. I-805 to I-8 
7. SR 54 to SR 94 17. I-8 to SR 52/SR 163 Merge 
8. SR 94 to I-15  18. SR 52/SR 163 Merge to SR 56 
9. I-15 to I-8 19. SR 56 to SR 78 
10. I-8 to SR 163 20. SR 78 to SR 76 
11. SR 163 to SR 52  
12. SR 52 to I-5  
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3.2 Existing Transportation Conditions 
The following is a description of the nearby roadway network: 

Siempre Viva Road is classified on the City of San Diego Otay Mesa Community Plan and currently 
built as a Six-Lane Prime Arterial from west of SR-905 to Paseo De Las Americas. East of Paseo De 
Las Americas to Enrico Fermi Drive, Siempre Viva Road is classified as a Six-Lane Prime Arterial 
and built to Four-Lane Collector Road standards. From the Otay Mesa Community Boundary at 
Enrico Fermi Drive to future Lone Star Road/SR 11, Siempre Viva Road is classified as a 4.1A 
Major Road with a raised median on the County of San Diego GPU Mobility Element. Just east of 
Enrico Fermi Drive it narrows to a two-lane one-way roadway connecting to its terminus at Airway 
Place.  Curbside parking is prohibited, bike lanes are provided and the posted speed limit is 35 mph. 

State Route 905 (SR-905)/Otay Mesa Road is classified in the City of San Diego Otay Mesa 
Community Plan as an east-west Six-Lane Expressway extending from Interstate 5 to the Otay Mesa 
Community. Approximately one mile east of Interstate 805 (I-805), there is a break in the route and 
SR-905 becomes Otay Mesa Road. The speed limit on SR 905/Otay Mesa Road varies between 50-
65 miles per hour (mph). Currently, the SR 905 project is under construction. A more detailed 
discussion on the SR 905 project is provided in Section 3.4. 

Interstate 805 (I-805) is a north-south freeway, which originates in South County and terminates at 
its connection with the Interstate 5 (I-5) freeway near Del Mar, California. I-805 is generally an 8-
Lane Freeway with auxiliary lanes provided. The posted speed limit is 65 mph along I-805. 

Interstate 5 (I-5) is a north-south freeway which originates at the United States-Mexico International 
Border and continues northwest beyond SR 76 within the study area. It is generally an 8-Lane 
Freeway with auxiliary lanes provided. Just south of SR 56, high-occupancy vehicle (HOV) Express 
Lanes are provided extending north to just south of Manchester Avenue within the study area. The 
posted speed limit is 65 mph along I-5. 

Interstate 15 (I-15) is a north-south freeway originating approximately two miles north of the I-5/SR 
54 interchange and continues northeast beyond SR 76 within the study area. It is generally an 8-Lane 
Freeway except where widening up to 10+ lanes is present with HOV Express Lanes extending from 
SR 163 to SR 78. The posted speed limit is 65-70 mph along I-15. 

Figure 3–1 depicts the existing traffic conditions and the study area intersections and segments 
graphically. 
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3.3 Existing Traffic Volumes 
Weekday 7:00-9:00 AM and 4:00-6:00 PM peak hour intersection turning movement counts and 24-
hour daily traffic volume counts were taken from the Otay Tech Centre Traffic Study, prepared by 
LLG in December 2011 and the Otay Business Park Traffic Study prepared by Darnell & Associates, 
September 2010. The traffic volumes in those reports were collected in the year 2008. In order to 
represent the existing year 2012 conditions, LLG reviewed the Caltrans Traffic Data Branch ADT on 
SR 905/Otay Mesa Road to determine the changes in traffic conditions between year 2008 and 2010. 
The observed changes in volumes along SR 905/Otay Mesa Road actually reflect a decrease in 
traffic within the Otay Mesa area over the last few years. A decrease in traffic volumes likely results 
from the recent downtown in economic activity in the area which means that growth is relatively flat 
and traffic may even be less than the 2008 baseline counts. As such, the 2008 traffic counts were 
utilized as-is in this report in order to provide a conservative analysis.  

It should be noted that Phase 1A of the SR 905 project which connects Britannia Boulevard to the 
Otay Mesa Port of Entry was not yet completed during the collection of the 2008 counts. The 2010 
Caltrans volumes along this portion of the roadway do however represent the traffic conditions on 
the newly constructed freeway segment. In reviewing the 2010 Caltrans volumes against the 2008 
traffic counts, the traffic patterns in the area remain congruent with the recent improvements 
completed, as the primary purpose of trips traveling on SR 905 east of Britannia Boulevard is to 
access the land uses within the immediate area as well as commute across the Federal border 
crossing.  

Freeway volumes extending north of SR 905 were taken from both the most recent Caltrans 2010 
Traffic Data Branch ADT volumes and Caltrans 2012 Performance Measurement System (PeMS) 
data. The freeway segments cover large sections of the freeways where more than one interchange 
may exist. The highest ADT volume and the corresponding geometric conditions at the selected 
location along each multi-interchange segment were selected to provide a conservative analysis. For 
purposes of conducting freeway analyses, only the mainline conditions were analyzed. High-
occupancy vehicle (HOV) lanes were excluded from the collected traffic volumes and freeway 
capacity since these lanes operate at a relatively constant flow and truck traffic generated by the 
landfill would be inclusive of the mainlines. 

Table 3–1 is a summary of the average daily traffic volumes (ADT).  Appendix A contains the traffic 
volume data sheets.  Figure 3–2 depicts the existing peak hour intersection turning movement and 
24-hour segment volumes at the study area locations. 
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TABLE 3–1 
EXISTING TRAFFIC VOLUMES 

Street Segment ADT a 

Siempre Viva Road  

1. SR 905 to Paseo de las Americas (City) 26,650 

2. Paseo de las Americas Michael Faraday Drive (City) 9,890 

3. Michael Faraday Drive to Enrico Fermi Drive (City) 6,440 

4. Enrico Fermi Drive to Alta Road (partially constructed) (County) c 830 

5. Alta Road to SR 11 (County) DNE 

6. SR 11 to Lone Star Road (County) DNE 

7. Lone Star Road to Access (County) DNE 

Freeway Segment ADT b 

State Route 905  

1. I-805 to Caliente Avenue 60,000 

2. Caliente Avenue to Britannia Boulevard d 70,800 

3. Britannia Boulevard to La Media Rd 59,000 

4. La Media Rd to SR 125 (Future SR 905/SR 125 Interchange) 44,500 

5. SR 125 (Future SR 905/SR 125 Interchange) to Siempre Viva Road 44,500 

Interstate 805  

6. SR 905 to SR 54 228,000 

7. SR 54 to SR 94 228,000 

8. SR 94 to I-15  220,000 

9. I-15 to I-8 192,000 

10. I-8 to SR 163 193,000 

11. SR 163 to SR 52 185,000 

12. SR 52 to I-5 196,000 

Interstate 5  

13. I-805 to SR 56 203,000 

14. SR 56 to SR 78 245,000 

15. SR 78 to SR 76 191,000 

Footnotes: 
a. ADT = Average Daily Traffic Volumes. Data taken from Otay Tech Center Traffic Study, LLG Engineers, 

December 2011 and Otay Business Park Traffic Study, Darnell & Associates, September 2010. 
b. Caltrans volumes taken from 2010 data. 
c. Siempre Viva Road terminates just east of Enrico Fermi Drive at Airway Place. 
d. SR 905 from Caliente Ave to Britannia Blvd is currently Otay Mesa Road. 
General lNotes: 
1. DNE = Does not exist 
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TABLE 3–1 
EXISTING TRAFFIC VOLUMES 
(CONTINUED FROM PREVIOUS TABLE) 

Freeway Segment ADT a 

Interstate 15  

16. I-805 to I-8 162,000 

17. I-8 to SR 52/SR 163 Merge 207,000 

18. SR 52/SR 163 Merge to SR 56 296,000 

19. SR 56 to SR 78 225,000 

20. SR 78 to SR 76 128,000 

Footnotes: 
a. Caltrans volumes taken from 2010 data. 

General Notes: 
1. DNE = Does not exist 
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3.4 Scheduled or Programmed Road Improvement Projects 
Caltrans currently has two (2) major roadway projects in the Otay Mesa Area: State Route 905, and 
State Route 11. The following summarizes the project description and schedule for each of these 
projects.  

State Route 905 – The SR-905 project consists of constructing a transportation facility from I-805 to 
the Otay Mesa Port of Entry (POE) at the US- Mexico Border. The project includes the construction 
of a six-lane freeway that would run parallel and roughly 1,300 feet to the south of the existing Otay 
Mesa Road, and a six-lane toll way. The project includes grade separated local access interchanges 
with SR-125. The portion of the project from the Otay Mesa POE to Airway Road began 
construction in January 2003.  As a part of this project the SR-905/Siempre Viva Road grade 
separated interchange was completed and opened to traffic in 2005. The remainder of the project has 
been divided into 4 Phases. The SR-905 facility is being constructed in the following four Phases: 

 Phase 1: Phase 1 is divided into Phase 1A (east) and Phase 1B (west).  

- Phase 1A consists of a six-lane facility between Britannia Boulevard and the Otay 
Mesa POE with ramps on the eastern side of Britannia Boulevard and a full 
interchange at SR-905/La Media Road. Roadway improvements will be made 
along Otay Mesa Road, Airway Road, Sanyo Avenue, and Harvest Road.  Phase 
1A was completed in December 2010 is now open to traffic. 

- Phase 1B is currently under construction and consists of a six-lane facility 
between Caliente Avenue and Britannia Boulevard and includes an interchange at 
Caliente Avenue and ramps on the western side of Britannia Boulevard.  Phase 1B 
is scheduled to be completed by July 2012.  

 Phase 2: Phase 2 consists of improvements at interchange at I-805/SR-905 that includes 
construction of westbound SR-905 to northbound I-805 connector from SR-905. An 
auxiliary lane along northbound I-805 between SR-905 and Palm Avenue. This Phase 
includes the widening of the Del Sol Boulevard under crossing. Phase 2 was completed 
in February 2012 and is now open to traffic. 

 Phase 3: Phase 3 consists of construction of interchange at SR-125/SR-905 and a four 
lane local access ramp from SR-905/SR-125 interchange east to the interchange with 
Enrico Fermi Drive.  No schedule of construction has yet to be determined. 

 Phase 4: Construction of the interchange at Heritage Road. No schedule of construction 
has yet to be determined. 

 
Phases 1B will be open to traffic by the time the East Otay Mesa landfill is constructed and was 
therefore assumed to be built in the opening year analysis along with Phases 1A and 2.   

State Route 11 – The SR-11 project will consist of constructing approximately two miles of a new 
four-lane freeway from the proposed SR-905/SR-125 junction to the future Federal POE at east Otay 
Mesa in San Diego County. The SR 11 project is currently in the environmental phase. The 
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Environmental Document (ED) for SR 11 is being completed as a two-phase document. The Phase 1 
document is a programmatic-level document for SR 11 and the new Otay Mesa East Port. Phase 2 is 
a project-level document for SR 11 only. As a result of the Phase 1 environmental process, a 
conditional Presidential Permit for the project (included as Appendix A of the Tier II Final EIR/EIS) 
was granted by the U.S. State Department in November 2008. The proposed project would constitute 
the second tier of planning and environmental clearance for the development of a new POE in the 
San Diego/Tijuana region, along with development of associated SR-11 that would connect the new 
POE to the existing and planned roadway system in the area, and a new CVEF for CHP inspection of 
trucks entering California from Mexico.  

Three build alternatives (referred to as the Two Interchange, One Interchange, and No Interchange 
alternatives), with several design/operational variations, as well as the No Build Alternative, were 
evaluated in the Tier II Draft EIR/EIS. In addition, the Tier II Final EIR/EIS analyzes a Preferred 
Alternative that considers agency and public input received during the Tier II Draft EIR/EIS public 
review process. The Preferred Alternative represents a modified version of the Two Interchange 
Alternative, that also incorporates the SR-125 Connector Variation and a connection associated with 
the Siempre Viva Road Full Interchange Variation. Potential benefits from the Tier II build 
alternatives would include provision of additional border crossing capacity to meet current and 
projected demand for the movement of people and goods between the United States and Mexico, as 
well as the reduction of wait times and other inefficiencies associated with border crossings.  

The Preferred “Two Interchange” Alternative was recently designated for the SR 11/Otay Mesa East 
Land POE Project. As identified in the Final EIR/EIS project has been segmented into three sections.  
Funding for the first phase of construction to complete the segment of SR 905 to Enrico Fermi Drive 
has been identified. Funding for the remaining project has yet to be identified. The future year 
conditions analysis provided in this report assumes that under the buildout conditions the SR 11 
facility and the POE at the third border crossing will be constructed and operational.  

As part of the East Otay Mesa landfill-related improvements, primary and secondary site access 
roads would be constructed as extensions of Siempre Viva Road east of future SR 11. The 
alternative would include the construction of a new access route from future Lone Star Road as 
indicated in Proposition A. It should be noted however, that since funding for the completion of SR 
11 is currently unknown, the landfill would be required to construct the extension of Siempre Viva 
Road from its existing terminus just east of Enrico Fermi Drive to reach the landfill access. 

3.5 East Otay Mesa Specific Plan Amendment 2010 
Specific Plan (SP) 93-004 created the East Otay Mesa Specific Plan Area and was approved by the 
Board of Supervisors on July 27, 1994.  The first amendment to the Specific Plan (SPA 98-002) was 
approved by the Board of Supervisors on January 13, 1999.  This amendment allowed for the sale of 
gasoline in Support Commercial areas.  The second amendment to the Specific Plan (SPA 00-005) 
was approved by the Board of Supervisors on June 12, 2002.  This amendment updated the land use 
plan and permit processing requirements and split the Specific Plan Area into Subareas 1 and 2.  The 
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third amendment to the Specific Plan (SPA 04-002) was approved by the Board of Supervisors on 
February 2, 2005. This amendment revised the public landscaping requirements. The fourth 
amendment to the Specific Plan (SPA 05-005) was approved by the Board of Supervisors on 
November 2, 2005. This amendment revised the parking requirements to conform to the standards 
for Subarea 2.  The fifth amendment to the Specific Plan (SPA 06-003) was approved by the Board 
of Supervisors on August 1, 2007. This amendment updated the Circulation Plan, Sidewalk 
Standards, and Fencing Requirements. It was combined with the previously adopted General Plan 
Circulation Element (GPA 06-013) and the Bicycle Transportation Plan. The sixth amendment to the 
Specific Plan (SPA 06-005) was approved by the Board of Supervisors on April 8, 2009. This 
amendment included minor amendments to Subarea 1.  The seventh amendment to the Specific Plan 
(SPA 10-001) was approved by the Board of Supervisors on September 15, 2010. This amendment 
recombined Subarea 1 and Subarea 2, modified the Specific Plan boundary in response to a voter 
initiative, and made minor revisions to the Circulation Plan, Land Use Plan and regulatory 
provisions.  

The 2010 Amendment also redefined the boundary of southeastern portion of the Specific Plan. The 
boundary adjustment was made in response to a voter initiative, Proposition A, called the East Otay 
Mesa Recycling Collection Center and Landfill Ordinance, which was passed by the electorate in 
June 2010. The initiative effectively removed several hundred acres of land from the East Otay Mesa 
Specific Plan and it resulted in a change to the Specific Plan boundary. 

The land use designations for East Otay Mesa are: Technology Business Park, District Commercial, 
Light Industrial, Heavy Industrial, Mixed Industrial, Rural Residential, and Conservation/Limited 
Use. A Commercial Center Overlay and Activity Nodes are located within the Technology Business 
Park. Activity Nodes may also be located within the Light Industrial District. A Landfill Buffer was 
established for those portions of Mixed Industrial and Rural Residential that are located within 1,000 
feet of a landfill site, which is located outside the southeastern corner of the new Specific Plan 
boundary.  

3.6 Proposition A 
The “East Otay Mesa Recycling Collector Center and Landfill Ordinance” was filed with the 
Registrar of Voters on August 18, 2009. The Registrar examined the petition in accordance with the 
California Election Code, found it contains a sufficient number of valid signatures, and has certified 
the results with the Board of Supervisors. The petition provides for the siting of a new recycling 
center and class III solid waste landfill in the East Otay Mesa area of unincorporated San Diego 
County.  

The measures set forth in Proposition A would amend the County GPU and all sub-regional and 
community plans which apply to the East Otay Mesa site, to designate the site as Public/Semi-Public 
Lands with a Solid Waste Facility Designator. The recently approved East Otay Mesa Specific Plan, 
September 15, 2010, contains Proposition A. As a result of this redesignation of land use, the Light 
Industrial land uses would be replaced with solid waste land use generators. Currently, 
environmental impact reports are in the process of evaluating the feasibility of the proposition.
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4.0 ANALYSIS APPROACH AND METHODOLOGY 
4.1 Analysis Approach 
This traffic analysis assesses the study area locations within the vicinity of the off-site alternative. 
All landfill description parameters set forth in the Applicant’s Proposed Alternative site traffic study 
are assumed in this alternative analysis. This includes landfill hours of operations and trip generation 
assumptions, except where noted. 

The hours of landfill operations for the off-site alternative continue to be set between 7:00 AM and 
6:00 PM Monday through Friday and between 8:00 AM and 5:00 PM on Saturdays.  In order to 
analyze the operations of study area intersections, the typical weekday 7:00-9:00 AM and 4:00-
6:00 PM peak commuter hours were selected. In addition, an analysis of weekday daily capacity 
operations of the study area street segments was conducted.  

The East Otay Mesa landfill is located in South County, with a great distance separating it from the 
proposed waste collection and transfer station sites. Due to the long distances truck trips would 
travel to reach the off-site alternative, the majority of the study area consists of freeway mainline 
segments. Freeway segments along SR 905, I-805, I-5, and I-15 were studied commencing in South 
County and terminating in North County near SR 76 on a peak hour basis using Caltrans criteria. 
The methodology applied in each of these analyses is discussed in Section 4.2. 

Additional factors make the analysis of this off-site alternative unique from the other sites. The 
location of the East Otay Mesa landfill is approximately two miles east of the Siempre Viva Road 
exit from SR 905.  Siempre Viva Road currently terminates just slightly east of Enrico Fermi Drive. 
In order to reach the landfill site from this road under prevailing conditions, access roads would need 
to be constructed from the existing terminus of Siempre Viva Road to the landfill entrance. As 
discussed in Section 3.4, the SR 11 project proposes to construct a connection from SR 905/SR 125 
to the future Federal POE. As part of this connection, ramps would be constructed at the intersection 
of SR 11 and Siempre Viva Road which would then provide access for landfill traffic. Since the 
funding and timing of the completion of SR 11 are currently unknown, the East Otay Mesa off-site 
alternative would be responsible for connecting the landfill access to Siempre Viva Road at its 
current terminus. 

Also, as discussed in Section 3.4, Phase 1B of the SR 905 project is expected to be completed in July 
2012. This would connect the freeway improvements of SR 905 from I-805 to the Siempre Viva 
Road ramps, which would then provide access to the landfill.  

Due to the future roadways that would either be completed by the landfill opening or be required for 
access to the landfill, the existing + off-site alternative condition includes both the completion of 
Phase 1B of the SR 905 project and the extension of Siempre Viva Road to the landfill access.  
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The following is a summary of the analysis scenarios: 

Existing Conditions refers to that condition which exists on the ground today, including existing 
traffic counts and existing lane configurations at intersections and on roadway segments.  

Existing + Off-Site Alternative Conditions refers to the existing “on-the-ground” conditions plus the 
roadways needed to provide access to the landfill. It also includes the imminent completion of 
Phase 1B of the SR 905 Project connecting SR 905 from I-805 to the existing Britannia Boulevard 
interchange. 

Existing + Cumulative Projects Conditions refers to the existing condition including the SR 905 
Phase 1B completion in addition to the anticipated cumulative conditions resulting from partial 
completion of nearby development projects. Freeway volumes were forecasted using the SANDAG 
Series 12 model. A more detailed discussion on cumulative freeway conditions is provided in 
Section 9.3.2. 

Existing + Off-Site Alternative + Cumulative Projects Conditions refers to the existing (with Phase 
1B of the SR 905 Project completed) + cumulative projects condition with the inclusion of landfill 
traffic and the extension of Siempre Viva Road to the landfill access. 

Buildout Without Off-Site Alternative Conditions refers to the conditions and traffic volumes that 
will exist under buildout conditions without the construction of the off-site alternative. All roadway 
segments were assumed to be built out to their classifications as identified in the East Otay Mesa 
Specific Plan Amendment, 2010. County roadways were assumed to be built to County of San Diego 
GPU buildout classifications. Freeway volumes were forecasted using the SANDAG Series 12 
model.  

Buildout With Off-Site Alternative Conditions refers to the buildout condition with the addition of 
landfill traffic and network improvements.  

Table 4–1 shows the analyses performed for each of the scenarios to determine the potential impacts 
to the road network. 
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TABLE 4–1 
ANALYSIS SCENARIOS 

Scenario Analysis Performed 

 Existing 

 Existing + Off-Site Alternative 

 Existing + Cumulative Projects 

 Existing + Off-Site Alternative + Cumulative Projects 

AM/PM Peak Hour Intersection Analysis 

Daily Street Segment Analysis 

Freeway Segment Analysis 

 Buildout Without Off-Site Alternative 

 Buildout With Off-Site Alternative 

Daily Street Segment Analysis 

Freeway Segment Analysis 

 

 

4.2 Methodology 
Level of service (LOS) is the term used to denote the different operating conditions which occur on a 
given roadway segment under various traffic volume loads. It is a qualitative measure used to 
describe a quantitative analysis taking into account factors such as roadway geometries, signal 
phasing, speed, travel delay, freedom to maneuver, and safety. LOS provides an index to the 
operational qualities of a roadway segment or an intersection. LOS designations range from A to F, 
with LOS A representing the best operating conditions and LOS F representing the worst operating 
conditions. LOS designation is reported differently for signalized intersections, unsignalized 
intersections, and roadway segments. 

4.2.1 Intersections 
Signalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay was determined utilizing the methodology found in Chapter 18 of the 2010 Highway Capacity 
Manual (HCM), with the assistance of the Synchro (version 7.0) computer software. The delay 
values (represented in seconds) were qualified with a corresponding intersection LOS. Signalized 
intersection calculation worksheets and a more detailed explanation of the methodology are included 
in Appendix B. 

Unsignalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay and LOS were determined based upon the procedures found in Chapters 19 and 20 of the 
HCM, with the assistance of the Synchro (version 7.0) computer software. Unsignalized intersection 
calculation worksheets and a more detailed explanation of the methodology are included in 
Appendix B. 
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4.2.2 Street Segments 
For purposes of this NEPA analysis, street segment analysis is based upon the comparison of 
average daily traffic volumes (ADTs) to the City of San Diego and County of San Diego’s Roadway 
Classification, Level of Service, and ADT Table for roadways. These tables provides segment 
capacities for different street classifications, based on traffic volumes and roadway characteristics. 
The City and County of San Diego capacity tables are included in Appendix C.  Section 5.0 of this 
report discusses the basis for applying the City and County of San Diego analysis methodology to 
this NEPA analysis in greater detail. 

4.2.3 Freeway Segments 
Freeway segments were analyzed during the AM and PM peak hours based on the methodologies as 
outlined in the SANTEC/ITE Guidelines developed by Caltrans. The freeway segments LOS is 
based on a Volume to Capacity (V/C) method. Page 5 of Caltrans’ Guide for the Preparation of 
Traffic Impact Studies, December 2002 documents a maximum service flow rate of 2,350 passenger 
cars per hour per lane. The freeway LOS operations are summarized below in Table 4–2.  
Section 5.0 of this report discusses the basis for applying the Caltrans’ analysis methodology to this 
NEPA analysis in greater detail. 

TABLE 4–2 
FREEWAY SEGMENT LEVELS OF SERVICE 

LOS V/C 
A <0.41 

B 0.62 

C 0.8 

D 0.92 

E 1.00 

F(0) 1.25 

F(1) 1.35 

F(2) 1.45 
F(3) >1.46 

LOS = Level of Service 
V/C = Volume/Capacity 
Source: SANTEC/ITE Guidelines, March 2000 (based on Caltrans)
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4.3 Congestion Management Program 
The Congestion Management Program (CMP), adopted on November 22, 1991, is intended to link 
land use, transportation and air quality through level of service performance. Section 5.0 of this 
report discusses the basis for applying the County of San Diego analysis methodology to this NEPA 
analysis in greater detail, which includes the application of the CMP. The CMP requires an 
Enhanced CEQA Review for projects that are expected to generate more than 2,400 ADT or more 
than 200 peak hour trips. As the landfill trip generation exceeds the CMP thresholds, a CMP analysis 
is triggered.  

In 1993, the Institute of Transportation Engineers California Border Section and the San Diego 
Region Traffic Engineer’s Council established a set of guidelines to be used in the preparation of 
traffic impact studies that are subject to the Enhanced CEQA review process. These guidelines were 
updated in January 2008. This published document is titled 2008 Congestion Management Program 
Update. The guidelines require that a project study area be established as follows: 

 All streets and intersections on CMP arterials where the project will add 50 or more peak 
hour trips in either direction. 

 Mainline freeway locations where the project will add 150 or more peak hour trips in 
either direction. 

 

Based on the CMP guidelines, a peak hour analysis of SR 905, I-805, I-5 and I-15 north is provided 
in this report. 
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5.0 SIGNIFICANCE CRITERIA 
The following criteria were utilized to evaluate potential significant impacts, based on the County of 
San Diego’s Guidelines for Determining Significance, February 19, 2010, the City of San Diego’s 
Significance Determination Thresholds dated January 2007, the Caltrans’ Guide for the Preparation 
of Traffic Impact Studies, December 2002. Additional references are taken from the San Diego 
Traffic Engineers Council (SANTEC) and Institute of Transportation Engineers (ITE) Guidelines for 
Traffic Impact Studies in the San Diego Region, March 2000 which is approved for use in measuring 
levels of significance on Caltrans facilities. The County’s guidelines are used by County staff in their 
review of discretionary projects and environmental documents pursuant to the California 
Environmental Quality Act (CEQA). These Guidelines present a range of quantitative, qualitative, 
and performance levels for particular environmental effects. Caltrans is the State agency responsible 
for planning, constructing, and maintaining the State highway network. Objectives for the 
preparation of the Caltrans’ guide include providing consistency and uniformity in the identification 
of traffic impacts generated by local land use proposals.  Therefore, for purposes of conducting this 
NEPA analysis for the East Otay Mesa off-site alternative, the criteria taken from these sources was 
deemed appropriate for assessing the alternative’s environmental effects on the surrounding area.  
The guidelines presented in this report are taken verbatim from the source documents and therefore, 
references to CEQA are not applicable.  However, the thresholds provided were used to evaluate 
significant impacts which may occur due to the proposed off-site alternative. 

5.1 County of San Diego 
5.1.1 Intersections 
This section provides guidance for evaluating adverse environmental effects a project may have on 
signalized and unsignalized intersections. Table 5–1 summarizes significant project impacts for 
signalized and unsignalized intersections. 

TABLE 5–1 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON INTERSECTIONS 

ALLOWABLE INCREASES ON CONGESTED INTERSECTIONS 
Level of service Signalized Unsignalized 

LOS E Delay of 2 seconds or less 
20 or less peak hour trips on a critical 

movement 

LOS F 
Either a Delay of 1 second, or 5 peak hour trips 

or less on a critical movement 
5 or less peak hour trips on a critical 

movement 

Source: Table 2 Measures of Significant Project Impacts to Congestion on Intersections: Allowable Increases on Congested Intersections, County of 
San Diego Guidelines for Determining Significance, February 19, 2010. 
General Notes: 
1. A critical movement is an intersection movement (right-turn, left-turn, through-movement) that experiences excessive queues, which typically 

operate at LOS F. 
2. By adding proposed project trips to all other trips from a list of projects, these same tables are used to determine if total cumulative impacts are 

significant. If cumulative impacts are found to be significant, each project is responsible for mitigating its share of the cumulative impact. 
3. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not trigger an unacceptable 

level of service, when such traffic uses a significant amount of remaining road capacity. 
4. For determining significance at signalized intersections with LOS F conditions, the analysis must evaluate both the delay and the number of trips 

on a critical movement, exceedance of either criteria result in a significant impact. 
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Signalized Intersections—Traffic volume increases from public or private projects that result in one 
or more of the following criteria will have a significant traffic volume or LOS traffic impact on a 
signalized intersection: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a signalized intersection currently operating at LOS E or LOS F, 
or will cause a signalized intersection to operate at a LOS E or LOS F as identified in 
Table 5–1 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 

 

Unsignalized Intersections—The operating parameters and conditions for unsignalized intersections 
differ dramatically from those of signalized intersections. Very small volume increases on one leg or 
turn and/or through movement of an unsignalized intersection can substantially affect the calculated 
delay for the entire intersection. Significance criteria for unsignalized intersections are based upon a 
minimum number of trips added to a critical movement at an unsignalized intersection. 

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic impact on an unsignalized intersection as listed in Table 5–1 
and described as text below: 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection, and cause an 
unsignalized intersection to operate below LOS D, or 

 The additional or redistributed ADT generated by the proposed project will add 21 or 
more peak hour trips to a critical movement of an unsignalized intersection currently 
operating at LOS E, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection, and cause the 
unsignalized intersection to operate at LOS F, or 

 The additional or redistributed ADT generated by the proposed project will add 6 or more 
peak hour trips to a critical movement of an unsignalized intersection currently operating 
at LOS F, or 

 Based upon an evaluation of existing accident rates, the signal priority list, intersection 
geometrics, proximity of adjacent driveways, sight distance, or other factors, the project 
would significantly impact the operations of the intersection. 
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5.1.2 Street Segments 
Pursuant to the County’s General Plan Public Facilities Element (PFE), new development must 
provide improvements or other measures to mitigate traffic impacts to avoid: 

a. Reduction in LOS below "C" for on-site Circulation Element roads; 

b. Reduction in LOS below "D" for off-site and on-site abutting Circulation Element roads; and 

c. "Significantly impacting congestion" on roads that operate at LOS "E" or "F". If impacts 
cannot be mitigated, the project cannot be approved unless a statement of overriding findings 
is made pursuant to the State CEQA Guidelines. The PFE, however, does not include specific 
guidelines for determining the amount of additional traffic that would “significantly impact 
congestion" on such roads. 

The County has created the following guidelines to evaluate likely traffic impacts of a proposed 
project for road segments and intersections serving that project site, for purposes of determining 
whether the development would "significantly impact congestion" on the referenced LOS E and F 
roads. The guidelines are summarized in Table 5–2. The thresholds in Table 5–2 are based upon 
average operating conditions on County roadways. It should be noted that these thresholds only 
establish general guidelines, and that the specific project location must be taken into account in 
conducting an analysis of traffic impact from new development. 

TABLE 5–2 
MEASURES OF SIGNIFICANT PROJECT IMPACTS TO CONGESTION ON 

CIRCULATION ELEMENT ROAD SEGMENTS 
ALLOWABLE INCREASES ON CONGESTED ROAD SEGMENTS 

Level of Service Two-Lane Road Four-Lane Road Six-Lane Road 

LOS E 200 ADT 400 ADT 600 ADT 

LOS F 100 ADT 200 ADT 300 ADT 

Source: Table 1 Measures of Significant Project Impacts to Congestion on Circulation Element Road Segments: Allowable Increases 
on Congested Road Segments, County of San Diego Guidelines for Determining Significance, February 19, 2010. 

General Notes: 
1. By adding proposed project trips to all other trips from a list of projects, this same table must be used to determine if total 

cumulative impacts are significant. If cumulative impacts are found to be significant, each project that contributes additional trips 
must mitigate a share of the cumulative impacts. 

2. The County may also determine impacts have occurred on roads even when a project’s traffic or cumulative impacts do not trigger 
an unacceptable level of service, when such traffic uses a significant amount of remaining road capacity. 

On-site Circulation Element Roads—PFE, Transportation, Policy 1.1 states that “new development 
shall provide needed roadway expansion and improvements on-site to meet demand created by the 
development, and to maintain LOS C on Circulation Element Roads during peak traffic hours”. 
Pursuant to this policy, a significant traffic impact would result if: 
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 The additional or redistributed ADT generated by the proposed land development project 
will cause on-site Circulation Element Roads to operate below LOS C during peak traffic 
hours except within the Otay Ranch and Harmony Grove Village plans as specified in the 
PFE, Implementation Measure 1.1.2. 

Off-Site Circulation Element Roads—PFE, Transportation, Policy 1.1 also addresses offsite 
Circulation Element roads. It states that “new development shall provide off-site improvements 
designed to contribute to the overall achievement of LOS D on Circulation Element Roads.” 
Implementation Measure 1.1.3 addressed projects that would significantly impact congestion on 
roads operating at LOS E or F. It states, “new development that would significantly impact 
congestion on roads operating at LOS E or F, either currently or as a result of the project, will be 
denied unless improvements are scheduled to attain a LOS to D or better or appropriate mitigation is 
provided.” In circumstances in which appropriate mitigation is not feasible, the project can only be 
approved if “a specific statement of overriding findings is made pursuant to” the State CEQA 
Guidelines. The following significance guidelines define a method for evaluating whether or not 
increased traffic volumes generated or redistributed from a proposed project will “significantly 
impact congestion” on County roads, operating at LOS E or F, either currently or as a result of the 
project.  

Traffic volume increases from public or private projects that result in one or more of the following 
criteria will have a significant traffic volume or LOS impact on a road segment: 

 The additional or redistributed ADT generated by the proposed project will significantly 
increase congestion on a Circulation Element Road or State Highway currently operating 
at LOS E or LOS F, or will cause a Circulation Element Road or State Highway to 
operate at a LOS E or LOS F as a result of the proposed project as identified in  
Table 5–2, or  

 The additional or redistributed ADT generated by the proposed project will cause a 
residential street to exceed its design capacity. 

 

5.2 City of San Diego 
According to the City of San Diego’s Significance Determination Thresholds dated January 2007, a 
project is considered to have a significant impact if project traffic would decrease the operations of 
surrounding roadways by a defined threshold. For projects deemed complete on or after January 1, 
2007, the City defined thresholds are shown in Table 5–3. 

The impact is designated either a “direct” or “cumulative” impact. According to the City’s 
Significance Determination Thresholds, 

“Direct traffic impacts are those projected to occur at the time a proposed development becomes 
operational, including other developments not presently operational but which are anticipated to be 
operational at that time (near term).” 
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“Cumulative traffic impacts are those projected to occur at some point after a proposed development 
becomes operational, such as during subsequent phases of a project and when additional proposed 
developments in the area become operational (short-term cumulative) or when affected community 
plan area reaches full planned buildout (long-term cumulative).” 

It is possible that a project’s near term (direct) impacts may be reduced in the long term, as future 
projects develop and provide additional roadway improvements (for instance, through 
implementation of traffic phasing plans). In such a case, the project may have direct impacts but not 
contribute considerably to a cumulative impact.” 

For intersections and roadway segments affected by a project, level of service (LOS) D or better is 
considered acceptable under both direct and cumulative conditions.” 

If the project exceeds the thresholds in Table 5–3, then the project is considered to have a significant 
“direct” or “cumulative” project impact. A significant impact can also occur if a project causes the 
Level of Service to degrade from D to E, even if the allowable increases in Table 5–3 are not 
exceeded. A feasible mitigation measure will need to be identified to return the impact within the 
City thresholds, or the impact will be considered significant and unmitigated. 

TABLE 5–3 
CITY OF SAN DIEGO 

TRAFFIC IMPACT SIGNIFICANT THRESHOLDS 

Level of Service with 
Project b 

Allowable Increase Due to Project Impacts a 

Roadway Segments Intersections 

V/C Speed (mph) Delay (sec.) 

E 0.02 1.0 2.0 

F 0.01 0.5 1.0 

Source: City of San Diego Traffic Impact Study Manual, July 1998. 

Footnotes:  
a. If a proposed project’s traffic causes the values shown in the table to be exceeded, the impacts are 

determined to be significant. The project applicant shall then identify feasible improvements (within the 
Traffic Impact Study) that will restore/and maintain the traffic facility at an acceptable LOS. If the LOS 
with the proposed project becomes unacceptable (see note b), or if the project adds a significant amount 
of peak-hour trips to cause any traffic queues to exceed on- or off-ramp storage capacities, the project 
applicant shall be responsible for mitigating the project’s direct significant and/or cumulatively 
considerable traffic impacts. 

b. All LOS measurements are based upon Highway Capacity Manual procedures for peak-hour conditions. 
However, V/C ratios for roadway segments are estimated on an ADT/24-hour traffic volume basis (using 
Table 2 of the City’s Traffic Impact Study Manual). The acceptable LOS for freeways, roadways, and 
intersections is generally “D” (“C” for undeveloped locations). For metered freeway ramps, LOS does 
not apply. However, ramp meter delays above 15 minutes are considered excessive. 

General Notes:  
1. Delay = Average control delay per vehicle measured in seconds for intersections or minutes for ramp 

meters 
2. LOS = Level of Service 
3. V/C = Volume to Capacity ratio  
4. Speed = Arterial speed measured in miles per hour

 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

East Otay Mesa Alternative 

N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Report\1st Submittal\East Otay Traffic Study.docx 

27

5.3 Caltrans 
5.3.1 Freeway Segments 
Caltrans’ Guide for the Preparation of Traffic Impact Studies, December 2002, outlines 
recommended procedures for traffic study contents but does not identify specific traffic impact 
thresholds. Caltrans staff has indicated that there is a desire to maintain freeway operations between 
LOS C and D levels. Specific traffic impact thresholds are typically identified by local Caltrans staff. 
For the San Diego region, Caltrans’ staff has previously indicated that an impact to a freeway is 
generally identified when project traffic causes the operations to drop one letter grade (i.e. from LOS 
D to LOS E or LOS E to LOS F).   

In addition, a project is considered to have a significant impact if the new project traffic has 
decreased the operations of surrounding roadways by a defined threshold. The defined thresholds 
shown in Table 5–4 below for freeway segments are based on published San Diego Traffic 
Engineers’ Council (SANTEC) guidelines of which Caltrans considers appropriate for use in state-
owned facilities analyses. If the project exceeds the thresholds in Table 5–4, then the project may be 
considered to have a significant project impact. A feasible mitigation measure will need to be 
identified to return the impact within the thresholds (pre-project + allowable increase) or the impact 
will be considered significant and unmitigated. 

TABLE 5–4 
MEASURE OF SIGNIFICANT PROJECT TRAFFIC IMPACTS ON 

CALTRANS FACILITIES 

Level of Service with Project a 

Allowable Increase Due to Project 
Impacts  

Freeways Ramp Metering 

V/C Speed 
(mph) 

Delay 
(min.) 

E 0.010 1.0 
1.0 b 

F 0.005 0.5 

Source: Table 1 Measure of Significant Project Traffic Impacts - SANTEC/ITE Guidelines for Traffic Impact 
Studies in the San Diego Region, March, 2000 

Footnotes:  
a. The acceptable LOS for freeways, roadways, and intersections is generally “D” (“C” for undeveloped or 

not densely developed locations per jurisdiction definitions). For metered freeway ramps, LOS does not 
apply. However, ramp meter delays above 15 minutes are considered excessive. 

b. The impact is only considered significant if the total delay exceeds 15 minutes. 

General Notes:  
1. V/C     = Volume to Capacity Ratio 
2. Speed  = Arterial speed measured in miles per hour 
3. Delay  = Average stopped delay per vehicle measured in minutes for ramp meters. 
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SIGNALIZED  UNSIGNALIZED  

DELAY/LOS THRESHOLDS DELAY/LOS THRESHOLDS 

Delay LOS Delay LOS 

0.0   ≤   10.0 A 0.0   ≤   10.0 A 

10.1 to  20.0 B 10.1 to  15.0 B 

20.1 to  35.0 C 15.1 to  25.0 C 

35.1 to  55.0 D 25.1 to  35.0 D 

55.1 to  80.0 E 35.1 to  50.0 E 

        ≥  80.1 F          ≥  50.1 F 

6.0 ANALYSIS OF EXISTING CONDITIONS 
6.1 Peak Hour Intersection Operations 
Table 6–1 summarizes the existing intersections LOS. As seen in Table 6–1, all study area 
intersections are calculated to currently operate at LOS B during the AM and PM peak hours. 

Appendix D contains the existing intersection analysis worksheets. 

6.2 Daily Street Segment Operations 
Table 6–2 summarizes the existing daily street segment operations. As seen in Table 6–2, all study 
area segments are calculated to currently operate at LOS B or better conditions.  

6.3 Freeway Operations 
Table 6–3 summarizes the existing freeway mainline operations. As seen in Table 6–3, all freeway 
segments currently operate at an acceptable LOS D or better during both the AM and PM peak hours 
with the following exceptions:   

Interstate 805 
  Between I-8 and SR 163– LOS F(0) – AM peak hour 

  Between SR 52 and I-5– LOS E – AM peak hour 

Interstate 15 
  Between I-8 and the SR 52/SR 163 Merge– LOS E – AM peak hour 

TABLE 6–1 
EXISTING INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing 

Delay a LOS b 

1. SR 905 SB Ramp / EB Siempre Viva Rd  Signal — 
AM 11.8 B 
PM 13.4 B 

2. SR 905 SB Ramp / WB Siempre Viva Rd TWSC c SBL 
AM 13.3 B 
PM 11.1 B 

3. SR 905 NB Ramp / Siempre Viva Rd Signal — AM 13.0 B 
PM 15.3 B 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-way stop controlled intersection.  

Minor street delay reported. 

General Notes: 
1. SBL = Southbound left-turn. 
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TABLE 6–2 
EXISTING STREET SEGMENT OPERATIONS 

City of San Diego Street Segment General Plan 
Classification a 

Functional 
Classification 

Capacity 
(LOS E) b ADT c LOS d V/C e 

Siempre Viva Road       

1. SR 905 NB Ramps to Paseo de las Americas 6-Ln Prime Arterial 6-ln Prime Arterial 60,000 26,650 B 0.44 

2. Paseo de las Americas to Michael Faraday 6-Ln Prime Arterial 4-Ln Collector 30,000 9,890 A 0.33 

3. Michael Faraday to Enrico Fermi Dr  6-Ln Prime Arterial 4-Ln Collector 30,000 6,440 A 0.21 

County of San Diego Street Segments General Plan Update 
Classification a 

Functional 
Classification 

Capacity 
(LOS E) b ADT c LOS d 

Siempre Viva Road      

4. Enrico Fermi Dr to Alta Road f 
4.1A Major Road w/ 

Raised Median 
2-Ln One-Way g 12,500 830 A 

5. Alta Road to SR 11 f 
4.1A Major Road w/ 

Raised Median 
DNE — — — 

6. SR 11 to Lone Star Road f 
4.1A Major Road w/ 

Raised Median 
DNE — — — 

7. Lone Star Road to Access f Unclassified DNE — — — 

Footnotes: 

a. City of San Diego General Plan Classification based on Otay Mesa Community Plan and County of San Diego Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego and City of San Diego Roadway Classification Table. 
c. ADT = Average Daily Traffic Volumes. 
d. LOS = Level of Service. 
e. V/C = Volume to Capacity ratio. 
f. Siempre Viva Road currently terminates just east of Enrico Fermi Drive at Airway Place. 
g. Capacity for two-lane one-way roadway taken from City of San Diego Roadway Classification Table (Modified).  

General Notes: 

1. DNE = Does not exist 
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TABLE 6–3 
EXISTING FREEWAY SEGMENT OPERATIONS 

Freeway Segment Dir. # of Lanes Hourly 
Capacity a Volume b 

Peak Hour Volume b V/C c LOS d 

AM PM AM PM AM PM 

State Route 905           

1. I-805 to Caliente Ave  
EB 2M 4,700 

60,000 
3,741 1,725 0.796 0.367 C A 

WB 2M 4,700 916 2,889 0.195 0.615 A B 

2. Caliente Ave to 
Britannia Blvd 

EB 3M 7,050 
70,800 

3,020 2,147 0.428 0.305 B A 

WB 3M 7,050 1,515 2,816 0.215 0.399 A A 

3. Britannia Blvd to  
La Media Rd 

EB 3M 7,050 
59,000 

2,090 1,910 0.296 0.271 A A 

WB 3M 7,050 1,639 2,423 0.232 0.344 A A 

4. La Media Rd to 
(Future) SR 125 

EB 3M 7,050 
44,500 

1,545 1,341 0.219 0.190 A A 

WB 3M 7,050 1,314 1,898 0.186 0.269 A A 

5. (Future) SR 125 to 
Siempre Viva Rd 

EB 3M 7,050 
44,500 

1,545 1,341 0.219 0.190 A A 

WB 3M 7,050 1,314 1,898 0.186 0.269 A A 

Interstate 805           

6. SR 905 to SR 54 
NB 4M 9,400 

228,000 
7,943 6,109 0.845 0.650 D C 

SB 5M 11,750 5,789 9,131 0.493 0.777 B C 

7. SR 54 to SR 94 
NB 4M+1A 9,400 

228,000 
8,055 5,673 0.857 0.604 D B 

SB 4M 9,400 4,702 8,462 0.500 0.900 B D 

8. SR 94 to I-15 
NB 4M+1A 9,400 

220,000 
7,962 4,592 0.847 0.489 D B 

SB 4M+1A 9,400 4,250 7,098 0.452 0.755 B C 

9. I-15 to I-8 
NB 4M 94,000 

192,000 
7,698 4,436 0.082 0.047 A A 

SB 5M+1A 11,750 3,196 8,543 0.272 0.727 A C 

10. I-8 to SR 163 
NB 5M 11,750 

193,000 
12,590 8,708 1.071 0.741 F(0) C 

SB 6M 14,100 4,686 10,628 0.332 0.754 A C 

11. SR 163 to SR 52 
NB 4M+1A 9,400 

185,000 
6,967 4,717 0.741 0.502 C B 

SB 4M+1A 9,400 3,267 6,533 0.348 0.695 A C 

12. SR 52 to I-5 
NB 4M+1A 9,400 

196,000 
9,310 5,804 0.990 0.617 E B 

SB 4M+1A 9,400 5,757 8,232 0.612 0.876 B D 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact 

Studies, Dec 2002. 
b. ADT Volumes taken from most recent 2010 Caltrans traffic volumes and 2008 traffic volumes taken from the Otay Tech Centre 

Traffic Study, prepared by LLG in December 2011 and the Otay Business Park Traffic Study prepared by Darnell & Associates, 
September 2010.  Peak hour volumes taken from Caltrans 2012 PeMS, where available. 

c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. Bold typeface indicates less than acceptable. 
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
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TABLE 6–3 
EXISTING FREEWAY SEGMENT OPERATIONS 

Freeway Segment Dir. # of Lanes Hourly 
Capacity a Volume b 

Peak Hour Volume b V/C c LOS d 

AM PM AM PM AM PM 

Interstate 5           

13. I-805 to SR 56 
NB 6M+1HOV 14,100 

203,000 
6,637 4,507 0.471 0.320 B A 

SB 4M+1HOV 9,400 2,298 5,876 0.244 0.625 A C 

14. SR 56 to SR 78 
NB 4M+1A 9,400 

245,000 
5,519 4,489 0.587 0.478 B B 

SB 4M+1A 9,400 6,900 4,798 0.734 0.510 C B 

15. SR 78 to SR 76 
NB 4M 9,400 

191,000 
4,801 6,376 0.511 0.678 B C 

SB 4M 9,400 6,444 5,495 0.686 0.585 C B 

Interstate 15           

16. I-805 to I-8 
NB 4M 9,400 

162,000 
7,729 5,474 0.822 0.582 D B 

SB 5M 11,750 4,823 6,093 0.410 0.519 B B 

17. I-8 to SR 52/SR163 
Merge 

NB 4M+1A 9,400 
207,000 

9,101 5,757 0.968 0.612 E B 

SB 5M+1A 11,750 5,471 8,513 0.466 0.725 B C 

18. SR 52/SR 163 Merge 
to SR 56 

NB 6M 14,100 
296,000 

6,468 6,299 0.459 0.447 B B 

SB 6M+1A 14,100 11,652 8,279 0.826 0.587 D B 

19. SR 56 to SR 78 
NB 5M+1A 11,750 

225,000 
6,520 8,043 0.555 0.685 B C 

SB 5M 11,750 8,766 7,041 0.746 0.599 C B 

20. SR 78 to SR 76 
NB 4M 9,400 

128,000 
2,400 5,646 0.255 0.601 A B 

SB 4M 9,400 5,085 2,446 0.541 0.260 B A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact 

Studies, Dec 2002. 
b. ADT Volumes taken from most recent 2010 Caltrans traffic volumes and 2008 traffic volumes taken from the Otay Tech Centre 

Traffic Study, prepared by LLG in December 2011 and the Otay Business Park Traffic Study prepared by Darnell & Associates, 
September 2010.  Peak hour volumes taken from Caltrans 2012 PeMS, where available. 

c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. Bold typeface indicates less than acceptable  
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 

 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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7.0 TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT 
7.1 Passenger-Car Equivalent Determination/Validation 
7.1.1 Overview of PCE 
The Highway Capacity Manual (HCM) published by the Transportation Research Board (TRB) 
provides criteria to determine the effect heavy vehicles have on the street system relative to 
passenger cars. This concept is termed the “passenger-car equivalent” (PCE) and is defined as the 
number of passenger cars that are displaced by a single heavy vehicle of a particular type under the 
prevailing traffic conditions. Heavy vehicles have a greater traffic impact than passenger cars since:   

 They are larger than passenger cars, and therefore, occupy more roadway space; and  

 Their performance characteristics are generally inferior to passenger cars, leading to the 
formation of downstream gaps in the traffic stream (especially on upgrades), which 
cannot always be effectively filled by normal passing maneuvers. 

7.1.2 Standard PCE Application  
Since truck trips are the primary type of landfill-generated trips, the application of a PCE factor was 
necessary to evaluate the effect larger, heavier vehicles would have on the study area traffic 
operations. The application of a PCE factor in an LOS analysis, as discussed in the HCM, is to be 
used as a data input in the Highway Capacity Software (HCS) for conducting highway and freeway 
traffic flow analyses. The PCE factor is entered into the HCS analysis, along with a truck 
percentage, directional volume, and length of segment (in miles) in order to compute the traffic flow 
LOS for a specific roadway or freeway segment during a one hour timeframe (typically the AM and 
PM peak periods). Considering not all roadways are two-lane or multi-lane highways, or freeways, 
and the typical analysis methodologies for analyzing roadways and freeways in the County of San 
Diego is based on a volume-to-capacity comparison and not traffic flow measures, the standard of 
practice has been to apply a PCE factor to the trip generation calculations for a specific project 
where truck traffic is a primary component of the project description. This methodology allows 
heavy vehicle impacts to intersections, roadways, freeways, ramps, etc. to be analyzed by assuming 
an increase in the overall project-generated traffic where HCS traffic flow analyses are neither 
applicable nor available. 

7.1.3 Landfill Alternatives PCE Application 
The PCE factor for the Applicant’s Proposed Alternative site was determined to be 1.5. For purposes 
of calculating the trip generation associated with the Applicant’s Proposed Alternative, the 1.5 PCE 
rate was applied as a multiplication factor to the number of truck trips expected during daily 
operations of the landfill. Meaning, for every one truck trip generated by the landfill, the equivalent 
of 1.5 passenger cars would be generated on all facilities analyzed. Thus, the number of trucks trips 
during the course of the day was multiplied by a factor of 1.5 to increase the overall trip generation 
produced by the landfill. This methodology simulates the effect the slower, heavier vehicles would 
have on traffic flow by increasing the overall number of passenger car trips congesting the roadway 
system. Using the PCE rate as a trip generation multiplication factor is the standard approach used in 
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the County of San Diego when analyzing the effects heavy vehicles have on street network 
operations. 

According to the HCM, the effect of heavy vehicles on traffic flow depends on terrain and grade 
conditions as well as traffic composition. PCEs can be selected for one of three conditions: 

 Extended freeway segments in general terrain, 

 Specific upgrades, or 

 Specific downgrades. 

Roadways providing access to the Applicant’s Proposed Alternative, Merriam Mountain South Off-
Site Alternative, Aspen Road Off-Site Alternative and Gopher Canyon Off-Site Alternative 
primarily consist of lengthy rural two-lane roadways (or highways) where specific changes in grade 
could be measured by segmenting off ¼-mile portions of the roads and conducting field observations 
to obtain upgrade and downgrade information. Therefore, the HCM methodology associated with the 
specific grade above were selected for use in those traffic analyses. In addition, the proportion of 
heavy vehicles was measured through vehicle classification counts. Using the specific grade 
changes, segment lengths, and heavy vehicle percentages, a PCE factor was calculated for each 
alternative site by comparing the data to the HCM Exhibit 14-13, PCE’s for Truck and Buses (ET) on 
Upgrades.  The reason for collecting such detailed data along these access roads was not only to 
accurately calculate the PCE factor needed to apply to the truck trips generated by the landfill as 
identified in the HCM, but also to conservatively evaluate the effect heavy vehicles would have on 
these small, two-lane roadways where opportunities for passing heavy vehicles was either non-
existent, or difficult to maneuver.  

A copy of the HCM exhibits on PCE factors is provided in Appendix E. 

7.1.4 East Otay Mesa Off-Site Alternative PCE Application 
The East Otay Off-Site Alternative study area network primarily consists of freeway segments 
commencing in close proximity to the US-Mexico border and extending to the northerly 
communities in the County of San Diego; a distance stretching over 70 miles. The PCE calculation 
approach for this type of roadway network would rely on the first PCE condition from the above 
bulleted list: extended freeway segments in general terrain. According to the HCM, “general terrain 
refers to extended lengths of freeway containing a number of upgrades and downgrades where no 
one grade is long enough or steep enough to have a significant impact on the operation of the overall 
segment.” For this determination, each upgrade and downgrade is considered to be a single grade, 
even if the grade is not uniform. The total length of the upgrade or downgrade is used with the 
steepest grade it contains. There are three categories of general terrain: 

 Level terrain: Any combination of grades and horizontal or vertical alignment that permits 
heavy vehicles to maintain the same speed as passenger cars.  
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 Rolling terrain: Any combination of grades and horizontal or vertical alignment that causes 
heavy vehicles to reduce their speed substantially below those of passenger cars but that does 
not cause heavy vehicles to operate at crawl speeds for any significant length of time or at 
frequent intervals.  

 Mountainous terrain: Any combination of grades and horizontal and vertical alignment that 
causes heavy vehicles to operate at crawl speed for significant distances or at frequent 
intervals. (Relatively rare). 

As the study area for the East Otay Off-Site Alternative encompasses the majority of San Diego 
freeways, it was not reasonable to collect data on grade changes along approximately 70 miles of 
freeway. Thus, to be moderately conservative, the conditions associated with rolling terrain were 
selected for use in this analysis. The PCE factor associated with the rolling terrain conditions is 2.5 
passenger cars for every heavy vehicle. The rate of 2.5 exceeds the 1.5 factor used in the Applicant’s 
Proposed Alternative analysis and will increase the trip generation on study area freeways, although, 
as opposed to the two-lane rural roadways serving the alternative sites, freeways consist of multiple 
travel lanes where passing opportunities are more prevalent, thus lessening the slowing effect heavy 
vehicles would have on slowing traffic flow.  Table 7–1 contains the data taken from Exhibit 11-10 
from the HCM, PCEs for Heavy Vehicles in General Terrain Segments. 

 

TABLE 7–1 
PCES FOR HEAVY VEHICLES IN GENERAL TERRAIN SEGMENTS 

Vehicle 
PCE by Type of Terrain 

Level Rolling Mountainous 

Trucks and buses, ET 1.5 2.5 4.5 

Source: HCM 2010, Exhibit 11-10 PCEs for Heavy Vehicles in General Terrain Segments 

 

To be consistent with the trip generation approach for the Applicant’s Proposed Alternative, 
Merriam Mountain South, Aspen Road and Gopher Canyon Off-Site Alternatives, the 2.5 PCE factor 
obtained from the HCM for general terrain freeway segments was multiplied by the number of truck 
trips generated by the East Otay Off-Site Alternative to arrive at an inflated passenger-car equivalent 
number of trips for use in the analysis.  

7.2 Trip Generation 
With the location of the off-site alternative in the South County region, the trip generation 
assumption of 8-ton collection trucks serving the facility is no longer applicable. In order to 
efficiently collect the waste sourced to North County, 20-ton transfer trucks would service the 
landfill by collecting waste from transfer stations located in the North County region.  
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In the traffic study prepared for the Applicant’s Proposed Alternative, operations of the landfill had 
been defined such that trips were determined by input rate, employment, known collection truck 
thresholds, and other service/visitor trips to the site. With collection trucks being replaced with 
transfer trucks using the maximum and worst-case input rate of 5,000 TPD utilizing 20-ton transfer 
trucks and a PCE factor of 2.5, 1,490 PCE ADT were calculated on a weekday hourly basis between 
the hours of operation: 7:00 AM to 6:00 PM.  

Table 7–2 shows the results of the calculated trip generation with the increase in PCE. As seen in 
Table 7–2, the 5,000 TPD worst-case condition generates a maximum of 250 transfer trucks and 48 
truck trips associated with deliveries and/or water trucks. The maximum number of PCE truck trips 
associated with the Applicant’s Proposed Alternative and off-site alternatives at a maximum daily 
tonnage of 5,000 tons of waste actually decreases from the Applicant’s Proposed Alternative trip 
generation of 2,019 trips to 1,490 trips per day with a total of 298 trucks per day from all sources 
(250 refuse + 48 other). The steps to determine this are as follows: 

Step 1. 
5,000 TPD 

= 250 transfer trucks 
  20-ton transfer trucks 

Step 2. 250 transfer trucks + 48 water/delivery trucks = 298 trucks 

Step 3. 298 trucks x 2 (bi-directional trips) = 596 truck trips 

Step 4. 596 truck trips x 2.5 PCE Factor = 1,490 PCE trips 

 

It is expected that the same amount of employees and service/visitor vehicles would be generated by 
the alternative site as the Applicant’s Proposed Alternative. Approximately 44 employee trips and 20 
service/visitor trips are included in the alternative site trip generation. Continuing with the 
assumptions used in the Applicant’s Proposed Alternative analysis, it is expected that once the 
landfill is opened, the daily volume of trucks may vary.  

Although the worst-case maximum daily tonnage assumed at the site would be 5,000 TPD, the solid 
waste permit would limit the landfill to a total of 1 million tons of solid waste per year which 
averages to 3,200 TPD. A comparison of the trips associated with the worst-case 5,000 TPD and the 
average 3,200 TPD is provided in Table 7–2.  Given the limitations of the solid waste permit, 1,040 
daily PCE trucks trips would be expected due to the off-site alternative. However, for purposes of 
being consistent with the Applicant’s Proposed Alternative analysis, the higher number of truck trips 
(1,490 PCE trips) have been assigned to the street system to ensure a worst-case analysis of the study 
area.  
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TABLE 7–2 
OFF-SITE ALTERNATIVE SITE TRIP GENERATION 

Activity Type 
Number of Trips 

One-Way Two-Way With 2.5 PCE 
Factor 

Maximum Waste (5,000 TPD)    

Transfer Trucks a 250 500 1,250 

Water/Delivery/Other b 48 96 240 

Total Truck Trips 298 596 1,490 
Employee c 22 44 44 

Service/Visitor d 10 20 20 

Total Daily PCE Trips   1,554 

Average Waste (3,200 TPD)    

Transfer Trucks a 160 320 800 

Water/Delivery/Other b 48 96 240 

Total Truck Trips 208 416 1,040 
Employee c 22 44 44 

Service/Visitor d 10 20 20 

Total Daily PCE Trips   1,104 
Source: 
Gregory Canyon, Limited, 2011. 

Footnotes: 
a. Transfer truck capacity = 20 tons. 
b. Other trucks consist of periodic construction, including brine, and leachate removal. 
c. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips.  
d. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 

General Notes: 
1. PCE = passenger car equivalent per discussion in Section 7.1 of this report. 

7.3 Hourly Trip Generation 
In order to fully analyze the impacts of the Applicant’s Proposed Alternative, an hourly analysis was 
conducted along State Route 76 (SR 76) for the Gregory Canyon Landfill traffic study. This was 
completed to evaluate the potential effects the proposed landfill would have on SR 76 as a result of 
the increase in heavy vehicles traversing the roadway throughout the day, and the effects of landfill 
traffic in addition to the cumulative condition which includes the proposed development of several 
discretionary projects along the SR 76 east corridor.   

However, for purposes of conducting the analysis for this off-site alternative, the hourly traffic 
concerns of SR 76 are no longer relevant.  The operations of study area road segments are evaluated 
on an average daily basis by applying the 1,554 PCE trips to the ADT volumes for each “with off-
site alternative” scenario analyzed. The study area intersections are analyzed during the AM and PM 
peak hours by applying the worst-case number of trips entering and exiting the alternative site over 
the course of daily operations.  
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Table 7–3 summarizes the hourly trip generation of the alternative site based on projections by the 
applicant and mitigation measures adopted through the CEQA process. These numbers are consistent 
with the hourly operations of the Applicant’s Proposed Alternative, however, they are proportionally 
decreased due to the lower total trip generation.  Weekday solid waste operations of the landfill are 
proposed between Monday through Friday between 7:00 AM to 6:00 PM. Over the course of daily 
operations, landfill traffic would be entering and exiting the site based on the timing of employee 
shifts, visitors, and pickups and deliveries.  As shown in Table 7–3, the highest amount of AM 
generated trips occurs during the midday 11:00 AM to 12:00 PM hour (186 trips) and the highest 
amount of PM generated trips occurs during 12:00 PM to 1:00 PM afternoon hour (182 trips). To be 
consistent with the conservative analysis provided in the Applicant’s Proposed Alternative analysis, 
the maximum for the AM and PM peak periods, 186 midday trips (93 inbound/93 outbound) and 182 
afternoon trips (91 inbound/91 outbound), have been applied to the 7:00-9:00 AM and 4:00-6:00 PM 

peak hour intersection analyses provided in this report.  

It should be noted that construction of the alternative landfill would generate construction truck trips 
prior to operations commencing, however, the truck traffic generated by this alternative analyzes a 
greater amount of truck traffic on the street system. Thus no pre-opening construction analysis was 
conducted. 
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TABLE 7–3 
HOURLY OFF-SITE ALTERNATIVE TRIP GENERATION 

Vehicle Type 
Number of Trips by Time of Day 

7:00 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 5:00 Total Daily 
Truck Trips g 

Maximum Waste (5,000 TPD) a            

Trucks b 74 122 168 162 182 182 168 156 81 73 122 1,490 
Employee c 11 11 0 0 0 0 0 0 0 11 11 44 
Service d 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 85 135 172 166 186 182 170 160 81 84 133 1,554 

Average Waste (3,200 TPD) e            

Trucks f 48 72 104 94 126 126 109 125 84 77 75 1,040 
Employee 11 11 0 0 0 0 0 0 0 11 11 44 
Service 0 2 4 4 4 0 2 4 0 0 0 20 

Hourly Total 59 85 108 98 130 126 111 129 84 88 86 1,104 
Footnotes: 

a. Maximum waste volume = 5,000 TPD. Maximum truck trips permitted is 298 or 1,490 PCE (includes refuse trucks, SGVWC recycled water, removal of brine and leachate, and 
construction trucks). 

b. Maximum Volume Trucks = 298 trucks x 2 trips/day x 2.5 PCE = 1,490 trips (20-ton transfer trucks) 
c. Number of employee vehicles = 22 per day x 2 trips/day = 44 trips 
d. Number of Service/Visitor Vehicles = 10 per day x 2 trips/day = 20 trips 
e. Average Waste Volume  = 3,200 TPD 
f. Average Volume Trucks = 208 trucks x 2 trips/day x 2.5 PCE = 1,040 trips (20-ton transfer trucks) 
g. Total Daily Truck Trips expressed as average daily two-way trips. 

General Notes: 
1. TPD = Tons per day 
2. Passenger car equivalent per discussion in Section 7.1 of this report. 
3. Vehicles are shown as two-way (enter/exit) trips per hour except employees which are shown as one-way entering AM/exiting PM. 

Source: Gregory Canyon, Limited, 2011 
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7.4 Trip Distribution and Assignment 
In December 2011, R3 Consulting Group, Inc. (R3) prepared a memo detailing a cost of transfer and 
transport analysis for the alternative disposal sites to the Applicant’s Proposed Alternative. The 
memo analyzed the North San Diego County communities and their respective disposal tonnages 
and travel distances to the alternative sites.  North County currently has six transfer stations with the 
ability to transport medium to large volumes of solid waste. Based on the analysis conducted by R3, 
only transfer stations which accept mixed municipal waste and have a maximum daily throughput of 
at least 200 tons per day were considered. The following transfer stations were identified in the 
memo: 

 Escondido Resource Recovery 
(Escondido) 

 SANCO Recycling (Escondido) 

 Palomar Transfer Station (Carlsbad) 

 Waste Management of North County 
(Oceanside) 

 Fallbrook Recycling Facility (Fallbrook) 

 Ramona MRF and Transfer Station 
(Ramona) 

  

R3 identified eight (8) jurisdictions in the North County incorporated and unincorporated areas. 
They consisted of the following:  

 Carlsbad 

 Encinitas 

 Escondido 

 Oceanside 

 San Marcos 

 Solana Beach 

 Vista 

 Unincorporated North San Diego County 

  

In the analysis prepared by R3, it was assumed that each North County area would allocate 100% of 
its waste to the nearest of these six transfer station sites.  Table 7–4 shows the percent of total waste 
allocated to each transfer station based on the waste produced by the eight North County 
jurisdictions.  

TABLE 7–4 
R3 ESTIMATED TONNAGE DISTRIBUTION 

Transfer Stations Maximum 
Tons per Day 

Percent of 
Total (%) 

Escondido Resource Recovery 2,500 26% 

SANCO Recycling 800 9% 

Palomar Transfer Station 735 9% 

Waste Management of North County 4,500 48% 

Fallbrook Recycling Facility 500 5% 

Ramona MRF & Transfer Station 370 3% 

TOTAL 9,405 100% 
Source: R3 Consulting Group, Inc., December 2011 
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The regional truck traffic distribution is shown in Figure 7–1.  As shown in Figure 7–1, 100% of the 
trip distribution for the East Otay Mesa off-site alternative would travel along Siempre Viva Road to 
SR 905 and continue to I-805. From the I-805/I-15 split, 57% of the trips would be oriented 
north/south on I-805 with the remaining 43% traveling on I-15. Along the I-15 corridor, 38% of the 
trips would be oriented to the Escondido and Ramona transfer facilities with the remaining 5% 
traveling to/from Fallbrook. Along the I-805 corridor, all trips would be oriented to/from I-5 with 
9% traveling to/from the Carlsbad transfer facility and 48% traveling to/from the Oceanside site.  

Figure 7–2 shows the off-site alternative traffic volumes assignment and Figure 7–3 shows the 
existing + off-site alternative traffic volumes. 
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8.0 ANALYSIS OF EXISTING + OFF-SITE ALTERNATIVE CONDITIONS 
8.1 Existing + Off-Site Alternative Conditions 
As previously stated in this report, the existing + off-site alternative condition refers to the existing 
on-the-ground conditions plus the roadways needed to provide access to the proposed landfill. It also 
includes the completion of Phase 1B of the SR 905 Project connecting SR 905 from I-805 to the 
existing Britannia Boulevard interchange. 

8.2 Existing + Off-Site Alternative Analysis 
8.2.1 Peak Hour Intersection Operations 
Table 8–1 summarizes the existing + off-site alternative intersections LOS. As seen in Table 8–1, with 
the addition of off-site alternative traffic, all study area intersections are calculated to continue 
operate at LOS B conditions. 

Appendix F contains the existing + off-site alternative intersection analysis worksheets. 

8.2.2 Daily Street Segment Operations 
Table 8–2 summarizes the existing + off-site alternative daily street segment operations. As seen in 
Table 8–2, with the addition of off-site alternative traffic, all study area segments are calculated to 
continue to operate at LOS B or better conditions. 

8.2.3 Freeway Operations 
Table 8–3 summarizes the existing + off-site alternative freeway mainline operations. As seen in 
Table 8–3, with the addition of off-site alternative traffic, all freeway segments currently operate at 
an acceptable LOS D or better during both the AM and PM peak hours with the following 
exceptions:   

Interstate 805 
  Between I-8 and SR 163– LOS F(0) – AM peak hour 

  Between SR 52 and I-5 – LOS E – AM peak hour 

Interstate 15 
  Between I-8 and the SR 52/SR 163 Merge – LOS E – AM peak hour 

Based on the applied significance criteria, since the off-site alternative does not reduce V/C for the 
the LOS F(0) freeway mainline segment on I-805 between I-8 and SR 163 by greater than 0.005 and 
the V/C for the LOS E segment on I-805 between SR 52 and I-5 by greater than 0.010, no 
significant direct impacts are calculated.  
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SIGNALIZED  UNSIGNALIZED  

DELAY/LOS THRESHOLDS DELAY/LOS THRESHOLDS 

Delay LOS Delay LOS 

0.0   ≤   10.0 A 0.0   ≤   10.0 A 

10.1 to  20.0 B 10.1 to  15.0 B 

20.1 to  35.0 C 15.1 to  25.0 C 

35.1 to  55.0 D 25.1 to  35.0 D 

55.1 to  80.0 E 35.1 to  50.0 E 

        ≥  80.1 F          ≥  50.1 F 

TABLE 8–1 
EXISTING + OFF-SITE ALTERNATIVE INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing Existing  
+ Off-Site Alternative ∆ d Sig? 

Delay a LOS b Delay LOS 

1. SR 905 SB Ramp / EB Siempre Viva Rd  Signal — 
AM 11.8 B 12.5 B 0.7 No 
PM 13.4 B 14.0 B 0.6 No 

2. SR 905 SB Ramp / WB Siempre Viva Rd TWSC c SBL 
AM 13.3 B 13.4 B 0.1 No 
PM 11.1 B 12.4 B 1.3 No 

3. SR 905 NB Ramp / Siempre Viva Rd Signal — 
AM 13.0 B 13.0 B 0.0 No 
PM 15.3 B 15.3 B 0.0 No 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d.  “∆” denotes the off-site alternative-induced increase in delay for signalized intersections and off-site alternative 

traffic added to the critical movement for unsignalized intersections. 

General Notes: 
1. SBL = Southbound left-turn. 
2. Sig = Significant direct impact 
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TABLE 8–2 
EXISTING + OFF-SITE ALTERNATIVE 

STREET SEGMENT OPERATIONS 

City of San Diego Street Segment Functional 
Classification 

Capacity 
(LOS E) a 

Existing Existing +  
Off-Site Alternative Sig? 

ADT b LOS c V/C d ADT LOS V/C Δ e 

Siempre Viva Road           

1. SR 905 NB Ramps to Paseo de las Americas 6-ln Prime Arterial 60,000 26,650 B 0.44 28,204 B 0.47 0.03 No 

2. Paseo de las Americas to Michael Faraday 4-Ln Collector 30,000 9,890 A 0.33 11,444 B 0.38 0.05 No 

3. Michael Faraday to Enrico Fermi Dr  4-Ln Collector 30,000 6,440 A 0.21 7,994 A 0.27 0.06 No 

County of San Diego Street Segments Functional 
Classification 

Capacity 
(LOS E) a ADT b LOS c ADT LOS Δ e Sig? 

Siempre Viva Road         

4. Enrico Fermi Dr to Alta Road f 
2-Ln One-Way g/ 
Minor Collector h 

12,500/ 
8,000 830 A 2,384 B 1,554 No 

5. Alta Road to SR 11 
DNE/ 

Minor Collector h 
—/ 

8,000 
— — 1,554 A — No 

6. SR 11 to Lone Star Road 
DNE/ 

Minor Collector h 
—/ 

8,000 
— — 1,554 A — No 

7. Lone Star Road to Access 
DNE/ 

Minor Collector h 
—/ 

8,000 
— — 1,554 A — No 

Footnotes: 

a. Capacities based on County of San Diego and City of San Diego Roadway Classification Table. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. V/C = Volume to Capacity ratio. 
e. “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only.  
f. Siempre Viva Road currently terminates just east of Enrico Fermi Drive at Airway Place. 
g. Capacity for two-lane one-way roadway taken from City of San Diego Roadway Classification Table (Modified).  
h. The landfill applicant would be required to provide access to the landfill by extending the existing Siempre Viva Road terminus to the access. A minimum of a Minor Collector roadway with a capacity of 8,000 

ADT would be needed. 

General Notes: 

1. DNE = Does not exist 
2. Sig = Significant direct impact 



 

 
LINSCOTT, LAW & GREENSPAN, engineers         LLG Ref. 3-10-1977 

 Gregory Canyon Landfill 
East Otay Mesa Alternative 

N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Report\1st Submittal\East Otay Traffic Study.docx 

47

TABLE 8–3 
EXISTING + OFF-SITE ALTERNATIVE FREEWAY SEGMENT OPERATIONS 

Freeway Segments Dir. # of Lanes Hourly 
Capacity a 

Existing Peak 
Hour Volumes b V/C c LOS d 

Off-Site 
Alternative 

Volumes 

Existing + Off-Site 
Alternative 

Peak Hour Volumes 
V/C LOS Δ  

in V/C e Sig? 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

State Route 905 f                     

1. I-805 to Caliente Ave  
EB 3M 7,050 3,741 1,725 0.796 0.367 C A 93 91 3,834 1,816 0.544 0.258 B A 0.013 0.013 No 

WB 3M 7,050 916 2,889 0.195 0.615 A B 93 91 1,009 2,980 0.143 0.423 A B 0.013 0.013 No 

2. Caliente Ave to Britannia Blvd 
EB 3M 7,050 3,020 2,147 0.428 0.305 B A 93 91 3,113 2,238 0.442 0.317 B A 0.013 0.013 No 

WB 3M 7,050 1,515 2,816 0.215 0.399 A A 93 91 1,608 2,907 0.228 0.412 A B 0.013 0.013 No 

3. Britannia Blvd to La Media Rd 
EB 3M 7,050 2,090 1,910 0.296 0.271 A A 93 91 2,183 2,001 0.310 0.284 A A 0.013 0.013 No 

WB 3M 7,050 1,639 2,423 0.232 0.344 A A 93 91 1,732 2,514 0.246 0.357 A A 0.013 0.013 No 

4. La Media Rd to (Future) SR 125 
EB 3M 7,050 1,545 1,341 0.219 0.190 A A 93 91 1,638 1,432 0.232 0.203 A A 0.013 0.013 No 

WB 3M 7,050 1,314 1,898 0.186 0.269 A A 93 91 1,407 1,989 0.200 0.282 A A 0.013 0.013 No 

5. (Future) SR 125 to Siempre Viva Rd 
EB 3M 7,050 1,545 1,341 0.219 0.190 A A 93 91 1,638 1,432 0.232 0.203 A A 0.013 0.013 No 

WB 3M 7,050 1,314 1,898 0.186 0.269 A A 93 91 1,407 1,989 0.200 0.282 A A 0.013 0.013 No 

Interstate 805                     

6. SR 905 to SR 54 
NB 4M 9,400 7,943 6,109 0.845 0.650 D C 93 91 8,036 6,200 0.855 0.660 D C 0.010 0.010 No 

SB 5M 11,750 5,789 9,131 0.493 0.777 B C 93 91 5,882 9,222 0.501 0.785 B C 0.008 0.008 No 

7. SR 54 to SR 94 
NB 4M+1A 9,400 8,055 5,673 0.857 0.604 D B 93 91 8,148 5,764 0.867 0.613 D B 0.010 0.010 No 

SB 4M 9,400 4,702 8,462 0.500 0.900 B D 93 91 4,795 8,553 0.510 0.910 B D 0.010 0.010 No 

8. SR 94 to I-15 
NB 4M+1A 9,400 7,962 4,592 0.847 0.489 D B 53 52 8,015 4,644 0.853 0.494 D B 0.006 0.006 No 

SB 4M+1A 9,400 4,250 7,098 0.452 0.755 B C 53 52 4,303 7,150 0.458 0.761 B C 0.006 0.006 No 

9. I-15 to I-8 
NB 4M 94,000 7,698 4,436 0.082 0.047 A A 53 52 7,751 4,488 0.082 0.048 A A 0.001 0.001 No 

SB 5M+1A 11,750 3,196 8,543 0.272 0.727 A C 53 52 3,249 8,595 0.277 0.731 A C 0.005 0.004 No 

10. I-8 to SR 163 
NB 5M 11,750 12,590 8,708 1.071 0.741 F(0) C 53 52 12,643 8,760 1.076 0.746 F(0) C 0.005 0.004 No 

SB 6M 14,100 4,686 10,628 0.332 0.754 A C 53 52 4,739 10,680 0.336 0.757 A C 0.004 0.004 No 

11. SR 163 to SR 52 
NB 4M+1A 9,400 6,967 4,717 0.741 0.502 C B 53 52 7,020 4,769 0.747 0.507 C B 0.006 0.006 No 

SB 4M+1A 9,400 3,267 6,533 0.348 0.695 A C 53 52 3,320 6,585 0.353 0.701 A C 0.006 0.006 No 

12. SR 52 to I-5 
NB 4M+1A 9,400 9,310 5,804 0.990 0.617 E B 53 52 9,363 5,856 0.996 0.623 E C 0.006 0.006 No 

SB 4M+1A 9,400 5,757 8,232 0.612 0.876 B D 53 52 5,810 8,284 0.618 0.881 B D 0.006 0.006 No 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. ADT Volumes taken from most recent 2010 Caltrans traffic volumes and 2008 traffic volumes taken from the Otay Tech Centre Traffic Study, prepared by LLG in December 2011 and the Otay Business 

Park Traffic Study prepared by Darnell & Associates, September 2010.  Peak hour volumes taken from Caltrans 2012 PeMS, where available. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 
e. “Δ” denotes the off-site alternative-induced increase in V/C for freeway segments operating at LOS E or F only. 
f. Under existing + off-site alternative condition, Phase 1B of the SR 905 project is expected to be constructed. 

General Notes: 
1. Sig = Significant 
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 
3. Bold typeface indicates less than acceptable. 

  LOS V/C  
  A <0.41  
  B 0.62  
  C 0.8  
  D 0.92  
  E 1  
  F(0) 1.25  
  F(1) 1.35  
  F(2) 1.45  
  F(3) >1.46  
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TABLE 8–3 
EXISTING + OFF-SITE ALTERNATIVE FREEWAY SEGMENT OPERATIONS 

Freeway Segments Dir. # of Lanes Hourly 
Capacity a 

Existing Peak 
Hour Volumes b V/C c LOS d 

Off-Site 
Alternative 

Volumes 

Existing + Off-Site 
Alternative 

Peak Hour Volumes 
V/C LOS Δ  

in V/C e Sig? 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

(CONTINUED FROM PREVIOUS TABLE)    

Interstate 5                     

13. I-805 to SR 56 
NB 6M+1HOV 14,100 6,637 4,507 0.471 0.320 B A 53 52 6,690 4,559 0.474 0.323 B A 0.004 0.004 No 

SB 4M+1HOV 9,400 2,298 5,876 0.244 0.625 A C 53 52 2,351 5,928 0.250 0.631 A C 0.006 0.006 No 

14. SR 56 to SR 78 
NB 4M+1A 9,400 5,519 4,489 0.587 0.478 B B 53 52 5,572 4,541 0.593 0.483 B B 0.006 0.006 No 

SB 4M+1A 9,400 6,900 4,798 0.734 0.510 C B 53 52 6,953 4,850 0.740 0.516 C B 0.006 0.006 No 

15. SR 78 to SR 76 
NB 4M 9,400 4,801 6,376 0.511 0.678 B C 45 44 4,846 6,420 0.516 0.683 B C 0.005 0.005 No 

SB 4M 9,400 6,444 5,495 0.686 0.585 C B 45 44 6,489 5,539 0.690 0.589 C B 0.005 0.005 No 

Interstate 15                     

16. I-805 to I-8 
NB 4M 9,400 7,729 5,474 0.822 0.582 D B 40 39 7,769 5,513 0.826 0.586 D 40 0.004 0.004 No 

SB 5M 11,750 4,823 6,093 0.410 0.519 B B 40 39 4,863 6,132 0.414 0.522 B 40 0.003 0.003 No 

17. I-8 to SR 52/SR163 
NB 4M+1A 9,400 9,101 5,757 0.968 0.612 E B 40 39 9,141 5,796 0.972 0.617 E 40 0.004 0.004 No 

SB 5M+1A 11,750 5,471 8,513 0.466 0.725 B C 40 39 5,511 8,552 0.469 0.728 B 40 0.003 0.003 No 

18. SR 52/SR 163 to SR 56 
NB 6M 14,100 6,468 6,299 0.459 0.447 B B 40 39 6,508 6,338 0.462 0.450 B 40 0.003 0.003 No 

SB 6M+1A 14,100 11,652 8,279 0.826 0.587 D B 40 39 11,692 8,318 0.829 0.590 D 40 0.003 0.003 No 

19. SR 56 to SR 78 
NB 5M+1A 11,750 6,520 8,043 0.555 0.685 B C 40 39 6,560 8,082 0.558 0.688 B C 0.003 0.003 No 

SB 5M 11,750 8,766 7,041 0.746 0.599 C B 40 39 8,806 7,080 0.749 0.603 C B 0.003 0.003 No 

20. SR 78 to SR 76 
NB 4M 9,400 2,400 5,646 0.255 0.601 A B 5 5 2,405 5,651 0.256 0.601 A B 0.001 0.001 No 

SB 4M 9,400 5,085 2,446 0.541 0.260 B A 5 5 5,090 2,451 0.541 0.261 B A 0.001 0.001 No 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. ADT Volumes taken from most recent 2010 Caltrans traffic volumes and 2008 traffic volumes taken from the Otay Tech Centre Traffic Study, prepared by LLG in December 2011 and the Otay Business 

Park Traffic Study prepared by Darnell & Associates, September 2010.  Peak hour volumes taken from Caltrans 2012 PeMS, where available. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 
e. “Δ” denotes the off-site alternative-induced increase in V/C for freeway segments operating at LOS E or F only. 

General Notes: 
1. Sig = Significant 
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 
3. Bold typeface indicates less than acceptable. 

 

  LOS V/C  
  A <0.41  
  B 0.62  
  C 0.8  
  D 0.92  
  E 1  
  F(0) 1.25  
  F(1) 1.35  
  F(2) 1.45  
  F(3) >1.46  
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9.0 CUMULATIVE PROJECTS DISCUSSION 
9.1 Approved /Pending Projects 
LLG recently prepared the Otay Tech Centre Traffic Study in December 2011. During the 
cumulative research conducted for that project, it was determined that forty-eight (48) projects are 
currently planned for development in the Otay Mesa area. The completion of these projects is 
representative of buildout conditions in the Otay Mesa area located within the jurisdictions of both 
the County of San Diego and the City of San Diego. As shown in Table 9–1, the approved/pending 
projects are estimated to generate approximately 354,424 ADT at buildout. The cumulative traffic 
volumes in this report reflect a reduced ADT amount for the near-term cumulative condition. The 
traffic forecast for this scenario had been prepared in close coordination with County of San Diego 
and SANDAG staff during the completion of the Otay Tech Center Traffic Study based on the 
Market Research Analysis, November 7, 2005 prepared by Economic Research Associates (ERA 
Study) for the Otay Mesa area. The County of San Diego determined the ADT which would be 
assumed to be built for the cumulative conditions for each project.  

Appendix G provides a figure which illustrates their locations within the Otay Mesa area.  

TABLE 9–1 
APPROVED / PENDING CUMULATIVE PROJECTS 

Project Name Project # Project Location Area Land Use 

County of San Diego 

 Projects Processing Site Plans 

1.   California Crossings P06-102; 
TPM 21046 

NW Corner of Otay Mesa Rd and 
Harvest Rd 

29.6 Acres 325,502 ksf 
Community 
Shopping Center 

2.   CCA San Diego 
Correctional Facility 

MPA 09-029; 
P 06-074 

N/O Calzada De La Fuente, E/O 
Alta Road 

37.0 Acres 2,132 bed 
Correctional Facility 

3.   COPART County Sales 
Yard Time Extension (a) 

P 88-020W1 SW corner of Otay Mesa Rd and 
Alta Rd 

38.2 Acres Auto Auction 

4.   FEDEX Site Plan S08-018 NE Corner of Airway Rd and Paseo 
De Las Americas  

20.0 Acres FEDEX Distribution 
Center 

5.   Insurance Auto Auctions P00-012TE NW corner of Otay Mesa Rd and 
Alta Rd  

38.0 Acres Auto Auction 

6.   Salvage Yard / National 
Enterprises Recycling  

P 98-001 East and west side of Alta Road, 
N/O Otay Mesa Rd 

161.0 Acres Auto Recycling and 
Salvage Yard 

7.   Sunroad Interim Uses - 
Sunroad Center 1 Harvest 
Ranch Nursery 

P 09-009; P 
09-005 

N/O Otay Mesa Rd between Harvest 
Rd and Vann Centre Blvd 

138.0 Acres Nursery 

8.   Travel Plaza P 98-024W1; 
TPM 20424 

E/O Enrico Fermi Drive Between 
Otay Mesa Rd and Airway Rd 

83.0 Acres Truck Stop 

9.   Vulcan S 07-038 NE quadrant of Lone Star Rd (Paseo 
De La Fuente) and Otay Mesa Rd 

12.7 Acres Asphalt and 
Concrete Plant 
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TABLE 9–1 
APPROVED / PENDING CUMULATIVE PROJECTS 

Project Name Project # Project Location Area Land Use 

(CONTINUED FROM PREVIOUS TABLE) 
County of San Diego (Continued) 

Projects Processing Tentative Maps 

10. Vulcan S 07-038 NE quadrant of Lone Star Rd (Paseo 
De La Fuente) and Otay Mesa Rd 

12.7 Acres Asphalt and 
Concrete Plant 

11. Otay Business Park TM 5505 S/O Airway Rd, East of Alta Rd 148.5 Acres 2092.9 ksf Industrial 
/ Business Park 

12. Otay Crossings Commerce 
Park 

TM 5405; 
SPA 04-006 

SE quadrant of Otay Mesa Rd and 
Alta Rd 

311.4 Acres Mixed Industrial 
and temporary 
Truck Parking 

13. Sunroad / Otay Tech 
Centre 

SPA 07-003; 
TM 5538 

N/O Otay Mesa Rd between Harvest 
Rd and Vann Centre Blvd 

253.1 Acres 130 acres Tech 
Business Park and 
27 acres commercial 
retail 

14. Piper Otay Park TM 5527 NE Corner of Otay Mesa Rd and 
Piper Ranch Rd 

25.0 Acres Light Industrial 

15. S. County Commerce 
Centre 

TM 5394R SW corner of Otay Mesa Rd and 
Enrico Fermi Dr 

80.0 Acres Industrial 

16. Saeed Revised Map TM 5304R N/O Airway Rd between Paseo De 
Las Americas and Michael Faraday 
Dr 

20.6 Acres Industrial 

17. Hawano 10-0123176 E/O Airway Pl, W/O Alta Rd, S/O 
Airway Rd and N/O Via de La 
Amistad 

64.0 Acres 892.248 ksf 
Industrial / Business 
Park 

18. Rabago 10-0123562 NW corner of Otay Mesa Rd and 
Enrico Fermi Dr 

55.0 Acres 54.95 acres 
Industrial / Business 
Park 

City of San Diego 

19. Interstate Industrial Centre  (TPM 98-
0759) 

East side of Piper Ranch Rd, South 
of Otay Mesa Rd 

453,000 SF 453,000 square feet 
of Warehousing 

20. Sunroad Otay Park  (TM 91-0394) S/O Otay Mesa Rd and W/O Piper 
Ranch Rd 

79.3 Acres 1,337,000 square 
feet of Small 
Industrial Park, 79.3 
acres 

21. La Media Truck Park II 
— 

East side of La Media Rd N/O 
Windstock St 

40.0 Acres 40.0 acres 

22. Robinhood Ridge 

— 

West side of Otay Valley 
Rd/Heritage Rd N/O of Otay Mesa 
Rd 

4.6 Acres 3.8 acres of 
neighborhood 
commercial, 4.6 
acres of light 
industrial 

23. Semi-Trailer Storage 
Facility (Planned 
Development permit 
12083) 

— 

SW corner of Otay Mesa Rd and 
Innovation Dr 

8.02 Acres 8.02  net acres 
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TABLE 9–1 
APPROVED / PENDING CUMULATIVE PROJECTS 

Project Name Project # Project Location Area Land Use 

(CONTINUED FROM PREVIOUS TABLE) 
City of San Diego (Continued) 

24. Airway Truck Terminal — S/O Airway Rd, E/O Britannia Blvd 19.7 Acres 19.7 acres 

25. California Terraces 

— 

N/O Otay Mesa Rd, Off Oceanview 
Hills Pkwy 

— — 

Phase I = 644 MF 
DUs, Phase II = 
1585 DUs, 2.4 acres 
commercial 

26. Denney Ranch — W/O Red Coral Ln — — 414 MF DUs 

27. Hidden Trails 
— 

E/O Ocean View Hills Pkwy 
— — 

224 MF DUs, 205 
SF DUs, 4.1 acre 
park 

28. Southview 
— 

SW corner of Caliente Av and 
Airway Rd. 

— — 
553 MF DUs 

29. Candlelight 
— 

SW corner of Caliente Av and 
Airway Rd. 

— — 
435 MF DUs 

30. Handler Otay Mesa 
— 

S/O Otay Mesa Rd, W/O Corporate 
Centre Dr 

— — 
Mixed commercial/ 
retail / office project 

31. Otay Corporate Centre N 
& Otay Corporate Centre 
S 

— 
North and south of Otay Mesa Rd, 
W/O Heritage Rd. — — 

Industrial park 

32. Las California’s 

— 

S/O Siempre Viva Rd between 
Britannia Blvd & La Media Rd 

— — 

374,300 sq ft small 
industrial park, 
305,900 sq ft large 
industrial park 

33. Opus 
— 

SW corner of Airway Rd and 
Britannia Blvd. 

— — 
318,700 sq ft 
industrial project 

34. Just Rite 
— 

NE corner of Airway Rd and 
Britannia Blvd 

34.44 Acres 34.44 acres 
industrial project 

35. World Petrol III 

— 

N/O Otay Mesa Rd, E/O La Media 
Rd 

— — 

16 fuelling stations, 
5,832 SF 
convenience market, 
2041 restaurant, 290 
SF office 

36. Pardee Commercial 
— 

SW corner of Otay Mesa Rd/ Palm 
Av 

16.0 Acres 16 acre commercial 

37. Martinez Ranch 
— 

S/O Siempre Viva Rd, W/O 
Britannia Blvd. 

62.0 Acres 62 acre Industrial 
park 

38. Siempre Viva Business 
Park 

— 
S/O Siempre Viva Rd, E/O La 
Media Rd 

— — 
Business park 

39. Southwestern Junior 
College 

— 
N/O Airway Rd, between Britannia 
Blvd & La Media Rd 

— — 
Junior college 

40. Otay Mesa Business Park 
(Brownfield Tech park) 

— 
S/O Otay Mesa Rd, W/O Britannia 
Blvd. 

— — 
Business park 
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TABLE 9–1 
APPROVED / PENDING CUMULATIVE PROJECTS 

Project Name Project # Project Location Area Land Use 

(CONTINUED FROM PREVIOUS TABLE) 
City of San Diego (Continued) 

41. Ingalls Property 

— 

S/O Vista Santo Domingo 

— — 

13 SF DUs, 24 
townhomes, 106 
Apts, 19700 SF 
office, 20396 SF 
retail, 39450 
industrial 

42. Candlelight Villas West 
— 

West side of Caliente Ave, S/O San 
Ysidro High School 

23.0 Acres 223 MF DUs on 23 
Acres 

43. Spring Canyon Ranch 
— 

Project is on-hold and has not been 
included in the cumulative traffic 
forecast 

— — 
 

44. Esplande 
— 

NW corner of Airway Rd & La 
Media Rd 

77.6 Acres 1,337 SF DUs on 
77.6 Acres 

45. Lone Star 
— 

NE corner of La Media Rd & Lone 
Star Rd 

70.0 Acres Industrial use 
(approx 70 acres) 

46. San Ysidro High School 
(Expansion) 

— 
SW corner of Airway Rd & Caliente 
Av 

— — 
High School for 814 
students 

47. St. Jerome Catholic 
Church 

— 
NW corner of SR-905 and Ocean 
View Hills Parkway  

— — 
Church and 
education center 

48. Southbay Distribution 
Centre 

— 
S/O Otay Mesa Rd & W/O Otay 
Mesa Center Rd 

— — 
Distribution 
Warehouse 

End of Table 

 

  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

East Otay Mesa Alternative 

N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Report\1st Submittal\East Otay Traffic Study.docx 

53

9.2 Cumulative Projects Roadway Conditions 
The study area consists of the local roadways within the immediate vicinity of the off-site alternative 
and the regional freeway system connecting the landfill site to the North San Diego County transfer 
station locations. The following is a discussion of the cumulative conditions affecting the local and 
regional network. 

9.2.1 Local Network 
The existing + cumulative projects roadway network includes the conditions shown in the existing + 
off-site alternative analysis. In addition to the completion of Phase 1B of the SR 905 project, the 
network conditions described below are assumed to be constructed as a result of improvements 
associated with cumulative projects in the nearby vicinity. It is reasonable to assume the completion 
of the roadway modifications because the cumulative projects associated with the improvements 
could not open without the completion of the assumed improvements. The roadway conditions listed 
below are based on the pending projects constructing facilities required for their development: 

 Old Otay Mesa Road between Alta Road and Lone Star Road (Paseo De La Fuente) 
(currently a dirt road) will be built to the standards of a Light Collector (provides access 
for the following cumulative projects: Vulcan Materials, OMC Properties, Otay Crossing 
Commerce park) 

 Airway Road between Airway Place and Siempre Viva Road (currently does not exist) 
will be built to Light Collector standards (provides access for the following cumulative 
project: Otay Business Park) 

 Siempre Viva Road between the CHP entrance east of Enrico Fermi Drive and Airway 
Place (currently only provides two westbound lanes) will be improved to the standards of 
a Light Collector (provides access to the following cumulative project: Otay Business 
Park) 

 Harvest Road between Old Otay Mesa Road and Sunroad Boulevard will be built to the 
standards of a four-lane Modified Industrial/Commercial Collector to accommodate a 
painted median and turn lanes at intersections (provides access to the following 
cumulative projects: California Crossings and Otay Tech Centre) 

 Otay Mesa Road between Harvest Road and Sanyo Road will be widened to six-lane 
Prime Arterial standards (direct mitigation for Otay Tech Centre) 

 Otay Mesa Road between Sanyo Road and Vann Centre Boulevard will be widened to 
six-lane Prime Arterial standards (direct mitigation for Otay Tech Centre) and from Vann 
Centre Boulevard to Enrico Fermi Drive will be improved to a four-lane roadway (direct 
mitigation for Otay Business Park) 

 Enrico Fermi Drive between Otay Mesa Road and Airway Road will be improved to 
four-lanes (direct mitigation for Otay Business Park) 

 

Intersection improvements are proposed at Otay Mesa Road/Heritage Road, Otay Mesa Road 
(Interim SR 905)/Piper Ranch Road, Old Otay Mesa Road/Sanyo Road-Sunroad Boulevard, Old 
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Otay Mesa Road/Vann Centre Boulevard, Old Otay Mesa Road/Enrico Fermi Drive, Alta Road/Lone 
Star Road (Paseo De La Fuente), and at Old Otay Mesa Road/Harvest Road.  

In addition, as part of the County of San Diego Capital Improvement Plan (CIP), Otay Mesa Road 
from SR-905 to Enrico Fermi Drive is proposed to be widened and the construction of Lone Star 
Road from Piper Ranch Road to Alta Road is scheduled to be constructed. A Preliminary 
Engineering Report has been completed for the extension of Lone Star Road from Piper Ranch Road 
to Alta Road and partial funding has been identified for final design by DPW. 

Although landfill traffic is not proposed to utilize all the roadways aforementioned, changes to the 
network affect the overall cumulative traffic patterns which are reflected in the cumulative condition. 

Appendix G contains a graphic showing the location of the roadways discussed above. 

9.2.2 Regional Network 
For purposes of conducting a conservative cumulative freeway analysis, the existing lane 
configurations throughout the County were assumed in this report. 

9.3 Cumulative Projects Traffic Volumes 
9.3.1 Local Network 
The traffic volumes for the cumulative condition are derived from the SANDAG traffic model. 
Extensive coordination with SANDAG and the County was conducted to ensure that the volumes 
generated by the SANDAG model reflect the land use information provided in the cumulative 
projects list in this report. This model was also modified to include the roadway network 
assumptions previously described in Section 9.2.1. The SANDAG model generates a forecast of the 
total traffic volumes expected with the cumulative projects in addition to the existing on-the-ground 
counts. Therefore, to arrive at “cumulative only” volumes, the existing traffic volumes were 
subtracted from the model traffic volumes. As a result of the network improvements associated with 
the cumulative projects in the immediate vicinity of the off-site alternative, substantive changes in 
traffic patterns occur in the cumulative condition.   

Since the completion of the SANDAG modeling efforts in the vicinity of the landfill, the petition for 
Proposition A was initiated to provide for the siting of a new recycling center and class III solid 
waste landfill in the East Otay Mesa area of unincorporated San Diego County. The measures set 
forth in Proposition A would amend the County GPU and all sub-regional and community plans 
which apply to the East Otay Mesa site, to designate the site as Public/Semi-Public Lands with a 
Solid Waste Facility Designator. As a result of this redesignation of land use, the Light Industrial 
land uses currently inputted in the SANDAG cumulative model would be replaced with solid waste 
land use generators. For purposes of forecasting cumulative traffic volumes while maintaining a 
conservative analysis approach, a portion of the trips generated by Light Industrial land uses where 
Proposition A proposes the waste facility (same footprint as the off-site alternative), were manually 
removed from the street system as to not double-count the trips generated from the proposed landfill 
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site. The segment ADT volumes were then used to forecast the peak hour intersection turning 
movement volumes. 

9.3.2 Regional Network 
In order to forecast cumulative traffic volumes on the freeway segments, a growth factor was applied 
to the freeway system. Since the study area consists of approximately 120 collective miles of 
freeway segments, it would be impractical to manually assign the hundreds to thousands of 
cumulative projects for the entire San Diego County. Therefore, the appropriate approach to 
forecasting cumulative conditions was to apply an annual growth factor to existing volumes. Year 
2035 traffic volumes from the SANDAG Series 12 traffic model were compared to the existing 
Caltrans data collected on each segment. The calculated difference in volumes between year 2010 to 
year 2035 was interpolated into an annual growth rate. The growth rate for each freeway segment 
was applied to the existing traffic volumes over a five year period to reach existing + cumulative 
conditions. To arrive at “cumulative only” volumes, the existing traffic volumes were subtracted 
from the forecasted cumulative volumes since the model forecasts future traffic volumes inclusive of 
existing on-the-ground counts. Section 11.1.2 in this report further discusses the details of the 
SANDAG Series 12 model. 

Figure 9–1 shows the cumulative traffic volumes, Figure 9–2 shows the existing + cumulative 
projects traffic volumes and Figure 9–3 illustrates the existing + off-site alternative + cumulative 

projects traffic volumes. 
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10.0 ANALYSIS OF NEAR-TERM CONDITIONS 
10.1 Near-Term Conditions 
As discussed previously in Section 9.0, existing + cumulative projects analyses were completed 
assuming the existing lane geometries at all study area locations with the exception of network 
changes proposed by other development projects. The existing + off-site alternative + cumulative 
projects analysis applies the same assumptions with the inclusion of the Siempre Viva Road 
connection to its current terminus just east of Airway Place. 

10.2 Existing + Cumulative Projects Analysis 
10.2.1 Peak Hour Intersection Operations 
Table 10–1 summarizes the existing + cumulative projects intersections LOS. As seen in Table 10–1, 
with the addition of cumulative projects traffic, the study area intersections are calculated operate at 
LOS D or better. 

Appendix H contains the existing + cumulative projects intersection analysis worksheets. 

10.2.2 Daily Street Segment Operations 
Table 10–2 summarizes the existing + cumulative projects daily street segment operations. As seen in 
Table 10–2, with the addition of cumulative projects traffic, all study area segments are calculated to 
operate at LOS C or better. 

10.2.3 Freeway Operations 
Table 10–3 summarizes the existing + cumulative projects freeway mainline operations. As seen in 
Table 10–3, with the addition of cumulative projects traffic, all freeway segments currently operate at 
an acceptable LOS D or better during both the AM and PM peak hours with the following 
exceptions:   

Interstate 805 
 Between SR 905 and SR 54– LOS E – AM peak hour 

 Between SR 54 and SR 94 – LOS E – AM peak hour 

 Between SR 54 and SR 94– LOS E – PM peak hour 

 Between SR 94 and I-15 – LOS E – AM peak hour 

 Between I-8 and SR 163 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS E – PM peak hour 

Interstate 15 
  Between I-8 and the SR 52/SR 163 Merge– LOS F(0) – AM peak hour 
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SIGNALIZED  
 

UNSIGNALIZED  

DELAY/LOS THRESHOLDS  DELAY/LOS THRESHOLDS 

Delay LOS  Delay LOS 

0.0   ≤   10.0 A  0.0   ≤   10.0 A 

10.1 to  20.0 B  10.1 to  15.0 B 

20.1 to  35.0 C  15.1 to  25.0 C 

35.1 to  55.0 D  25.1 to  35.0 D 

55.1 to  80.0 E  35.1 to  50.0 E 

        ≥  80.1 F           ≥  50.1 F 

 

TABLE 10–1 
EXISTING + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing +  
Cumulative Projects 

Delay a LOS b 

1. SR 905 SB Ramp / EB Siempre Viva Rd  Signal — 
AM 18.2 B 
PM 30.5 C 

2. SR 905 SB Ramp / WB Siempre Viva Rd TWSC c SBL 
AM 25.9 D 
PM 19.4 C 

3. SR 905 NB Ramp / Siempre Viva Rd Signal — 
AM 16.2 B 
PM 17.9 B 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical 

movement minor street approach delay reported. 

General Notes: 
1. SBL = Southbound left-turn. 
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TABLE 10–2 
EXISTING + CUMULATIVE PROJECTS STREET SEGMENT OPERATIONS 

City of San Diego Street Segment Functional 
Classification 

Capacity 
(LOS E) a 

Existing +  
Cumulative Projects 

ADT b LOS c V/C d 

Siempre Viva Road      

1. SR 905 NB Ramps to Paseo de las Americas 6-ln Prime Arterial 60,000 44,550 C 0.74 

2. Paseo de las Americas to Michael Faraday 4-Ln Collector 30,000 13,110 B 0.44 

3. Michael Faraday to Enrico Fermi Dr  4-Ln Collector 30,000 10,020 B 0.33 

County of San Diego Street Segments Functional 
Classification 

Capacity 
(LOS E) a ADT b LOS c 

Siempre Viva Road     

4. Enrico Fermi Dr to Alta Road e 2-Ln Light Collector f 16,200 2,910 B 

5. Alta Road to SR 11 e DNE — — — 

6. SR 11 to Lone Star Road e DNE — — — 

7. Lone Star Road to Access e DNE — — — 

Footnotes: 

a. Capacities based on County of San Diego and City of San Diego Roadway Classification Table. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. V/C = Volume to Capacity ratio. 
e. Siempre Viva Road currently terminates just east of Enrico Fermi Drive at Airway Place. 
f. Otay Business Park project proposes to construct Siempre Viva Road from Enrico Fermi Drive to Alta Road to two-lane Light Collector standards with a 

capacity of 16,200 ADT. 

General Notes: 

1. DNE = Does not exist. 
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TABLE 10–3 
EXISTING + CUMULATIVE FREEWAY SEGMENT OPERATIONS 

Freeway Segment Dir. # of Lanes Hourly 
Capacity a 

Existing + 
Cumulative  

Peak Hour Volume b 
V/C c LOS d 

AM PM AM PM AM PM 

State Route 905          

1. I-805 to Caliente Ave  
EB 3M 7,050 5,497 2,535 0.780 0.360 C A 

WB 3M 7,050 1,346 4,244 0.191 0.602 A B 

2. Caliente Ave to 
Britannia Blvd 

EB 3M 7,050 4,437 3,155 0.629 0.447 C B 

WB 3M 7,050 2,226 4,138 0.316 0.587 A B 

3. Britannia Blvd to  
La Media Rd 

EB 3M 7,050 3,071 2,806 0.436 0.398 B A 

WB 3M 7,050 2,408 3,560 0.342 0.505 A B 

4. La Media Rd to 
(Future) SR 125 

EB 3M 7,050 2,270 1,970 0.322 0.279 A A 

WB 3M 7,050 1,931 2,789 0.274 0.396 A A 

5. (Future) SR 125 to 
Siempre Viva Rd 

EB 3M 7,050 1,643 2,153 0.233 0.305 A A 

WB 3M 7,050 1,631 2,388 0.231 0.339 A A 

Interstate 805          

6. SR 905 to SR 54 
NB 4M 9,400 8,770 6,745 0.933 0.718 E C 

SB 5M 11,750 6,392 10,081 0.544 0.858 B D 

7. SR 54 to SR 94 
NB 4M+1A 9,400 8,893 6,263 0.946 0.666 E C 

SB 4M 9,400 5,191 9,343 0.552 0.994 B E 

8. SR 94 to I-15 
NB 4M+1A 9,400 8,791 5,070 0.935 0.539 E B 

SB 4M+1A 9,400 4,692 7,837 0.499 0.834 B D 

9. I-15 to I-8 
NB 4M 94,000 8,499 4,898 0.090 0.052 A A 

SB 5M+1A 11,750 3,529 9,432 0.300 0.803 A D 

10. I-8 to SR 163 
NB 5M 11,750 13,232 9,614 1.126 0.818 F(0) D 

SB 6M 14,100 5,174 11,734 0.367 0.832 A D 

11. SR 163 to SR 52 
NB 4M+1A 9,400 7,692 5,208 0.818 0.554 D B 

SB 4M+1A 9,400 3,607 7,213 0.384 0.767 A C 

12. SR 52 to I-5 
NB 4M+1A 9,400 10,279 6,408 1.094 0.682 F(0) C 

SB 4M+1A 9,400 6,356 9,089 0.676 0.967 C E 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of 

Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes forecasted using the SANDAG Series 12 traffic model. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. Bold typeface indicates less than acceptable  
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where 

provided. 
 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
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TABLE 10–3 
EXISTING + CUMULATIVE FREEWAY SEGMENT OPERATIONS 

Freeway Segment Dir. # of Lanes Hourly 
Capacity a 

Existing + 
Cumulative  

Peak Hour Volume b 
V/C c LOS d 

AM PM AM PM AM PM 

Interstate 5          

13. I-805 to SR 56 
NB 6M+1HOV 14,100 6,976 4,737 0.495 0.336 B A 

SB 4M+1HOV 9,400 2,415 6,176 0.257 0.657 A C 

14. SR 56 to SR 78 
NB 4M+1A 9,400 5,801 4,718 0.617 0.502 B B 

SB 4M+1A 9,400 7,252 5,043 0.771 0.536 C B 

15. SR 78 to SR 76 
NB 4M 9,400 5,046 6,701 0.537 0.713 B C 

SB 4M 9,400 6,773 5,775 0.721 0.614 C B 

Interstate 15          

16. I-805 to I-8 
NB 4M 9,400 8,123 5,753 0.864 0.612 D B 

SB 5M 11,750 5,069 6,404 0.431 0.545 B B 

17. I-8 to SR 52/SR163 
NB 4M+1A 9,400 9,565 6,051 1.018 0.644 F(0) C 

SB 5M+1A 11,750 5,750 8,947 0.489 0.761 B C 

18. SR 52/SR 163 to  
SR 56 

NB 6M 14,100 6,798 6,620 0.482 0.470 B B 

SB 6M+1A 14,100 12,246 8,701 0.869 0.617 D B 

19. SR 56 to SR 78 
NB 5M+1A 11,750 6,853 8,453 0.583 0.719 B C 

SB 5M 11,750 9,213 7,400 0.784 0.630 C C 

20. SR 78 to SR 76 
NB 4M 9,400 2,400 5,646 0.255 0.601 A B 

SB 4M 9,400 5,085 2,446 0.541 0.260 B A 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of 

Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes forecasted using the SANDAG Series 12 traffic model. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 

General Notes: 
1. Bold typeface indicates less than acceptable  
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where 

provided. 
 

  
LOS V/C 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 

 
  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

East Otay Mesa Alternative 

N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Report\1st Submittal\East Otay Traffic Study.docx 

64

10.3 Existing + Off-Site Alternative + Cumulative Projects Analysis 
10.3.1 Peak Hour Intersection Operations 
Table 10–4 summarizes the existing + off-site alternative + cumulative projects intersections LOS. As 
seen in Table 10–4, with the addition of off-site alternative and cumulative projects traffic, all 
intersections are calculated to operate at LOS D or better conditions. 

Appendix I contains the existing + off-site alternative + cumulative projects intersection analysis 
worksheets. 

10.3.2 Daily Street Segment Operations 
Table 10–5 summarizes the existing + off-site alternative + cumulative projects daily street segment 
operations. As seen in Table 10–5, with the addition of off-site alternative and cumulative projects 
traffic, all study area segments are calculated to operate at LOS C or better conditions. 

10.3.3 Freeway Operations 
Table 10–6 summarizes the existing + off-site alternative + cumulative projects freeway mainline 
operations. As seen in Table 10–6, with the addition of off-site alternative and cumulative projects 
traffic, all freeway segments currently operate at an acceptable LOS D or better during both the AM 
and PM peak hours with the following exceptions:   

Interstate 805 
 Between SR 905 and SR 54 – LOS E – AM peak hour 

 Between SR 54 and SR 94 – LOS E – AM peak hour 

 Between SR 54 and SR 94 – LOS F(0) – PM peak hour 

 Between SR 94 and I-15 – LOS E – AM peak hour 

 Between I-8 and SR 163 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS E – PM peak hour 

 

Interstate 15 
  Northbound between I-8 and the SR 52/SR 163 Merge– LOS F(0) – AM peak hour 

Based on the applied significance criteria, since the addition of off-site alternative traffic and 
cumulative project traffic reduces the V/C for the LOS E and F segments by 0.010 and 0.005, 
respectively, significant cumulative impacts are calculated at all poorly operating freeway mainline 
locations. 
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SIGNALIZED  UNSIGNALIZED  

DELAY/LOS THRESHOLDS DELAY/LOS THRESHOLDS 

Delay LOS Delay LOS 

0.0   ≤   10.0 A 0.0   ≤   10.0 A 

10.1 to  20.0 B 10.1 to  15.0 B 

20.1 to  35.0 C 15.1 to  25.0 C 

35.1 to  55.0 D 25.1 to  35.0 D 

55.1 to  80.0 E 35.1 to  50.0 E 

        ≥  80.1 F          ≥  50.1 F 

TABLE 10–4 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

INTERSECTION OPERATIONS 

Intersection Traffic 
Control 

Critical 
Movement 

Peak 
Hour 

Existing  
Existing + Off-Site 

Alternative + 
Cumulative Projects ∆ d Sig? 

Delay a LOS b Delay LOS 

1. SR 905 SB Ramp / EB Siempre Viva Rd  Signal — 
AM 11.8 B 18.4 B 6.6 No 
PM 13.4 B 30.8 C 17.4 No 

2. SR 905 SB Ramp / WB Siempre Viva Rd TWSC c SBL 
AM 13.3 B 25.9 D 12.6 No 
PM 11.1 B 19.4 C 8.3 No 

3. SR 905 NB Ramp / Siempre Viva Rd Signal — 
AM 13.0 B 16.8 B 3.8 No 
PM 15.3 B 18.4 B 3.1 No 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. LOS = Level of Service.  
c. TWSC = Two-Way Stop Controlled Intersection. Critical movement minor street approach delay reported. 
d.  “∆” denotes the off-site alternative-induced increase in delay for signalized intersections and off-site alternative 

traffic added to the critical movement for unsignalized intersections. 

General Notes: 
1. SBL = Southbound left-turn. 
2. Sig = Significant cumulative impact. 
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TABLE 10–5 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

STREET SEGMENT OPERATIONS 

City of San Diego Street Segment Capacity 
(LOS E) a 

Existing 
Existing +  

Off-Site Alternative + 
Cumulative Projects Sig? 

ADT b LOS c V/C d ADT LOS V/C Δ e 

Siempre Viva Road          

1. SR 905 NB Ramps to Paseo de las Americas 60,000 26,650 B 0.44 46,104 C 0.77 0.33 No 

2. Paseo de las Americas to Michael Faraday 30,000 9,890 A 0.33 14,664 C 0.49 0.16 No 

3. Michael Faraday to Enrico Fermi Dr  30,000 6,440 A 0.21 11,574 B 0.39 0.18 No 

County of San Diego Street Segments Capacity 
(LOS E) a ADT b LOS c ADT LOS Δ e Sig? 

Siempre Viva Road       

4. Enrico Fermi Dr to Alta Road f 
12,500 g/ 
16,200 h 830 A 4,464 C 3,634 No 

5. Alta Road to SR 11 
—/ 

8,000 i 
— — 1,554 A — No 

6. SR 11 to Lone Star Road 
—/ 

8,000 i 
— — 1,554 A — No 

7. Lone Star Road to Access 
—/ 

8,000 i 
— — 1,554 A — No 

Footnotes: 

a. Capacities based on County of San Diego and City of San Diego Roadway Classification Table. 
b. ADT = Average Daily Traffic Volumes. 
c. LOS = Level of Service. 
d. V/C = Volume to Capacity ratio. 
e. “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only.  
f. Siempre Viva Road currently terminates just east of Enrico Fermi Drive at Airway Place. 
g. Capacity for two-lane one-way roadway taken from City of San Diego Roadway Classification Table (Modified).  
h. Otay Business Park project proposes to construct Siempre Viva Road from Enrico Fermi Drive to Alta Road to two-lane Light Collector standards with a capacity of 16,200 ADT. 
i. The landfill applicant would be required to provide access on Siempre Viva Road from Alta Road to the access. A minimum of a Minor Collector roadway with a capacity of 8,000 

ADT would be needed. 

General Notes: 

1. DNE = Does not exist 
2. Sig = Significant direct impact 
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TABLE 10–6 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

FREEWAY SEGMENT OPERATIONS 

Freeway Segments Dir. # of Lanes Hourly 
Capacity a 

Existing Peak 
Hour Volumes b V/C c LOS d 

Off-Site Alternative + 
Cumulative Projects 

Volumes 

Existing + Off-Site 
Alternative + Cumulative 

Projects Peak Hour Volumes 
V/C LOS Δ  

in V/C e Sig? 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

State Route 905 f                     

1. I-805 to Caliente Ave  
EB 3M 7,050 3,741 1,725 0.796 0.367 C A 1,849 901 5,590 2,626 0.793 0.372 C A — — No 

WB 3M 7,050 916 2,889 0.195 0.615 A B 523 1,447 1,439 4,335 0.204 0.615 A B — — No 

2. Caliente Ave to Britannia Blvd 
EB 3M 7,050 3,020 2,147 0.428 0.305 B A 1,510 1,099 4,530 3,246 0.643 0.460 C B 0.214 0.156 No 

WB 3M 7,050 1,515 2,816 0.215 0.399 A A 804 1,413 2,319 4,229 0.329 0.600 A B 0.114 0.200 No 

3. Britannia Blvd to La Media Rd 
EB 3M 7,050 2,090 1,910 0.296 0.271 A A 1,074 987 3,164 2,897 0.449 0.411 B B 0.152 0.140 No 

WB 3M 7,050 1,639 2,423 0.232 0.344 A A 862 1,228 2,501 3,651 0.355 0.518 A B 0.122 0.174 No 

4. La Media Rd to (Future) SR 125 
EB 3M 7,050 1,545 1,341 0.219 0.190 A A 818 720 2,363 2,061 0.335 0.292 A A 0.116 0.102 No 

WB 3M 7,050 1,314 1,898 0.186 0.269 A A 710 982 2,024 2,880 0.287 0.408 A A 0.101 0.139 No 

5. (Future) SR 125 to Siempre Viva Rd 
EB 3M 7,050 1,545 1,341 0.219 0.190 A A 618 779 1,736 2,244 0.246 0.318 A A 0.027 0.128 No 

WB 3M 7,050 1,314 1,898 0.186 0.269 A A 614 854 1,724 2,479 0.245 0.352 A A 0.058 0.082 No 

Interstate 805                     

6. SR 905 to SR 54 
NB 4M 9,400 7,943 6,109 0.845 0.650 D C 920 727 8,863 6,836 0.943 0.727 E C 0.098 0.077 Yes 

SB 5M 11,750 5,789 9,131 0.493 0.777 B C 696 1,041 6,485 10,172 0.552 0.866 B D 0.059 0.089 No 

7. SR 54 to SR 94 
NB 4M+1A 9,400 8,055 5,673 0.857 0.604 D B 931 681 8,986 6,354 0.956 0.676 E C 0.099 0.072 Yes 

SB 4M 9,400 4,702 8,462 0.500 0.900 B D 582 972 5,284 9,434 0.562 1.004 B F(0) 0.062 0.103 Yes 

8. SR 94 to I-15 
NB 4M+1A 9,400 7,962 4,592 0.847 0.489 D B 882 530 8,844 5,122 0.941 0.545 E B 0.094 0.056 Yes 

SB 4M+1A 9,400 4,250 7,098 0.452 0.755 B C 495 791 4,745 7,889 0.505 0.839 B D 0.053 0.084 No 

9. I-15 to I-8 
NB 4M 94,000 7,698 4,436 0.082 0.047 A A 854 514 8,552 4,950 0.091 0.053 A A 0.009 0.005 No 

SB 5M+1A 11,750 3,196 8,543 0.272 0.727 A C 386 941 3,582 9,484 0.305 0.807 A D 0.033 0.080 No 

10. I-8 to SR 163 
NB 5M 11,750 12,590 8,708 1.071 0.741 F(0) C 695 958 13,285 9,666 1.131 0.823 F(0) D 0.059 0.082 Yes 

SB 6M 14,100 4,686 10,628 0.332 0.754 A C 541 1,158 5,227 11,786 0.371 0.836 A D 0.038 0.082 No 

11. SR 163 to SR 52 
NB 4M+1A 9,400 6,967 4,717 0.741 0.502 C B 778 543 7,745 5,260 0.824 0.560 D B 0.083 0.058 No 

SB 4M+1A 9,400 3,267 6,533 0.348 0.695 A C 393 732 3,660 7,265 0.389 0.773 A C 0.042 0.078 No 

12. SR 52 to I-5 
NB 4M+1A 9,400 9,310 5,804 0.990 0.617 E B 1,022 656 10,332 6,460 1.099 0.687 F(0) C 0.109 0.070 Yes 

SB 4M+1A 9,400 5,757 8,232 0.612 0.876 B D 652 909 6,409 9,141 0.682 0.972 C E 0.069 0.097 Yes 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans traffic volumes and 2008 traffic volumes taken from the Otay Tech Centre Traffic Study, prepared by LLG in December 2011 and the Otay Business Park Traffic Study prepared 

by Darnell & Associates, September 2010.  Peak hour volumes taken from Caltrans 2012 PeMS, where available. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 
e. “Δ” denotes the off-site alternative-induced increase in V/C for freeway segments operating at LOS E or F only. 
f. Under existing + off-site alternative condition, Phase 1B of the SR 905 project is expected to be constructed which increases the mainline capacity to six mainlines. 

  LOS V/C  
  A <0.41  
  B 0.62  
  C 0.8  
  D 0.92  
  E 1  
  F(0) 1.25  
  F(1) 1.35  
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TABLE 10–6 
EXISTING + OFF-SITE ALTERNATIVE + CUMULATIVE PROJECTS 

FREEWAY SEGMENT OPERATIONS 

Freeway Segments Dir. # of Lanes Hourly 
Capacity a 

Existing Peak 
Hour Volumes b V/C c LOS d 

Off-Site Alternative + 
Cumulative Projects 

Volumes 

Existing + Off-Site 
Alternative + Cumulative 

Projects Peak Hour Volumes 
V/C LOS Δ  

in V/C e Sig? 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

General Notes: 
1. Sig = Significant 
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 
3. Bold typeface indicates less than acceptable. Shading represents a significant cumulative impact due to addition of off-site alternative traffic and cumulative projects traffic. 

  F(2) 1.45  
  F(3) >1.46  

(CONTINUED FROM PREVIOUS TABLE)    

Interstate 5                     

13. I-805 to SR 56 
NB 6M+1HOV 14,100 6,637 4,507 0.471 0.320 B A 392 282 7,029 4,789 0.498 0.340 B A 0.028 0.020 No 

SB 4M+1HOV 9,400 2,298 5,876 0.244 0.625 A C 170 352 2,468 6,228 0.263 0.663 A C 0.018 0.037 No 

14. SR 56 to SR 78 
NB 4M+1A 9,400 5,519 4,489 0.587 0.478 B B 335 281 5,854 4,770 0.623 0.507 C B 0.036 0.030 No 

SB 4M+1A 9,400 6,900 4,798 0.734 0.510 C B 405 297 7,305 5,095 0.777 0.542 C B 0.043 0.032 No 

15. SR 78 to SR 76 
NB 4M 9,400 4,801 6,376 0.511 0.678 B C 290 369 5,091 6,745 0.542 0.718 B C 0.031 0.039 No 

SB 4M 9,400 6,444 5,495 0.686 0.585 C B 374 324 6,818 5,819 0.725 0.619 C B 0.040 0.035 No 

Interstate 15                     

16. I-805 to I-8 
NB 4M 9,400 7,729 5,474 0.822 0.582 D B 434 318 8,163 5,792 0.868 0.616 D B 0.046 0.034 No 

SB 5M 11,750 4,823 6,093 0.410 0.519 B B 286 350 5,109 6,443 0.435 0.548 B B 0.024 0.030 No 

17. I-8 to SR 52/SR163 
NB 4M+1A 9,400 9,101 5,757 0.968 0.612 E B 504 333 9,605 6,090 1.022 0.648 F(0) C 0.054 0.035 Yes 

SB 5M+1A 11,750 5,471 8,513 0.466 0.725 B C 319 473 5,790 8,986 0.493 0.765 B C 0.027 0.040 No 

18. SR 52/SR 163 to SR 56 
NB 6M 14,100 6,468 6,299 0.459 0.447 B B 370 360 6,838 6,659 0.485 0.472 B B 0.026 0.026 No 

SB 6M+1A 14,100 11,652 8,279 0.826 0.587 D B 634 461 12,286 8,740 0.871 0.620 D B 0.045 0.033 No 

19. SR 56 to SR 78 
NB 5M+1A 11,750 6,520 8,043 0.555 0.685 B C 373 449 6,893 8,492 0.587 0.723 B C 0.032 0.038 No 

SB 5M 11,750 8,766 7,041 0.746 0.599 C B 487 398 9,253 7,439 0.788 0.633 C C 0.041 0.034 No 

20. SR 78 to SR 76 
NB 4M 9,400 2,400 5,646 0.255 0.601 A B 127 293 2,527 5,939 0.269 0.632 A C 0.014 0.031 No 

SB 4M 9,400 5,085 2,446 0.541 0.260 B A 264 130 5,349 2,576 0.569 0.274 B A 0.028 0.014 No 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak Hour Volumes taken from most recent 2010 Caltrans traffic volumes and 2008 traffic volumes taken from the Otay Tech Centre Traffic Study, prepared by LLG in December 2011 and the Otay Business Park Traffic Study prepared 

by Darnell & Associates, September 2010.  Peak hour volumes taken from Caltrans 2012 PeMS, where available. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 
e. “Δ” denotes the off-site alternative-induced increase in V/C for freeway segments operating at LOS E or F only. 

General Notes: 
1. Sig = Significant 
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 
3. Bold typeface indicates less than acceptable. Shading represents a significant cumulative impact due to addition of off-site alternative traffic and cumulative projects traffic. 

 

  LOS V/C  
  A <0.41  
  B 0.62  
  C 0.8  
  D 0.92  
  E 1  
  F(0) 1.25  
  F(1) 1.35  
  F(2) 1.45  
  F(3) >1.46  
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11.0 ANALYSIS OF BUILDOUT CONDITIONS 
11.1 Buildout Conditions 
This section describes the buildout of the street system and LOS operations.  The following is a 
discussion of the buildout conditions affecting the local and regional network. 

11.1.1 Local Network 
As part of the traffic study prepared for the County of San Diego GP Update EIR, certified on 
August 3, 2011, a forecast traffic model run was conducted using the SANDAG Series 11 2030 
traffic model.  As part of this process, all GPU land uses and network assumptions were inputted 
into the model to generate traffic volumes that would be used to evaluate the need for roadway 
improvements through the County.  Per conversations with County of San Diego staff, the SANDAG 
Year 2030 Planning Commission Recommended LOS and Volume Plot for the East Otay Mesa Area, 
September 3, 2010, prepared for the County certified GP Update EIR, was recommended for use in 
the buildout conditions analysis. 

11.1.2 Regional Network 
The SANDAG 2050 Regional Transportation Plan (RTP) was adopted by the Board of Directors on 
October 28, 2011. In developing the RTP, a new traffic forecast model series was prepared termed 
“Series 12.” The forecast model is completed in two stages. During the first stage, SANDAG 
produces a regionwide forecast based on existing demographic and economic trends. During the 
second stage, a subregional forecast is developed by working with local jurisdictions to understand 
existing and general plan land use plans. These land use plans then become an input to a subregional, 
or neighborhood-level, forecast model that utilizes data on existing development, future land use 
plans, proximity to existing job centers, past development patterns, and travel times to project where 
growth is likely to occur in the future. The Series 12 traffic model contains all County of San Diego 
GPU and City of San Diego community planning area land use and street network assumptions. It 
should be noted the completion of the SR 905 and SR 11 projects are assumed in the applied traffic 
model. 

Table 11–1 provides the City of San Diego Otay Mesa Community Plan Circulation Element and 
County of San Diego GPU Mobility Element roadway classifications for study area street segments.  
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TABLE 11–1 
GENERAL PLAN UPDATE STREET SEGMENT CLASSIFICATIONS 

City of San Diego Street Segment Currently Built As General Plan 
Classification 

Siempre Viva Road   

1. SR 905 NB Ramps to Paseo de las Americas 6-Ln Prime Arterial 6-ln Prime Arterial 

2. Paseo de las Americas to Michael Faraday 6-Ln Prime Arterial 4-Ln Collector 

3. Michael Faraday to Enrico Fermi Dr  6-Ln Prime Arterial 4-Ln Collector 

County of San Diego Street Segments Currently Built As 
General Plan 

Update 
Classification 

Siempre Viva Road   

4. Enrico Fermi Dr to Alta Road c 
4.1A Major Road w/ 

Raised Median 
2-Ln One-Way d 

5. Alta Road to SR 11 c 
4.1A Major Road w/ 

Raised Median 
DNE 

6. SR 11 to Lone Star Road c 
4.1A Major Road w/ 

Raised Median 
DNE 

7. Lone Star Road to Access c Unclassified DNE 

Footnotes: 

a. City of San Diego General Plan Classification based on Otay Mesa Community Plan and County of San Diego 
Classifications based on GPU Mobility Element, October 2010. 

b. Capacities based on County of San Diego and City of San Diego Roadway Classification Table. 
c. Siempre Viva Road currently terminates just east of Enrico Fermi Drive at Airway Place. 
d. Capacity for two-lane one-way roadway taken from City of San Diego Roadway Classification Table (Modified).  

General Notes: 

1. DNE = Does not exist 

 
 

11.2 Buildout Traffic Volumes 
11.2.1 Local Network 
The traffic volumes taken from the SANDAG Year 2030 Planning Commission Recommended LOS 
and Volume Plot for the East Otay Mesa Area, September 3, 2010, prepared for the certified GP 
Update EIR, were used to conduct the buildout conditions analysis.  

Since the completion of the SANDAG modeling efforts in the vicinity of the landfill, the petition for 
Proposition A was initiated to provide for the siting of a new recycling center and class III solid 
waste landfill in the East Otay Mesa area of unincorporated San Diego County. The measures set 
forth in Proposition A would amend the County GPU and all sub-regional and community plans 
which apply to the East Otay Mesa site, to designate the site as Public/Semi-Public Lands with a 
Solid Waste Facility Designator. As a result of this redesignation of land use, the Light Industrial 
land uses currently inputted in the SANDAG cumulative model would be replaced with solid waste 
land use generators. For purposes of forecasting buildout traffic volumes while maintaining a 
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conservative analysis approach, a portion of the trips generated by Light Industrial land uses where 
Proposition A proposes the waste facility (same footprint as the off-site alternative), were manually 
removed from the street system as to not double-count the trips generated from the proposed landfill 
site.  

11.2.2 Regional Network 
The SANDAG Series 12 Year 2035 model contains the recently adopted County GPU land use and 
network assumptions as well as the assumptions for community planning areas within the City of 
San Diego. The traffic volume forecast produced by this model most closely represents the traffic 
conditions predicted for the County within the 18 local jurisdictions affecting the regional freeway 
system. SANDAG is currently under contract with the County of San Diego to calibrate the Series 
12 model for the unincorporated areas of the County. However, for purposes of this buildout 
analysis, the Series 12 forecast traffic volumes are used along freeway mainline segments.  

Figures 11–1 and 11–2 show the daily traffic volumes for the buildout without and with off-site 
alternative scenarios, respectively. 

11.3 Buildout Without Off-Site Alternative Analysis  
11.3.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout without off-site alternative roadway segment operations. As seen 
in Table 11–2, all study area segments are calculated to operate at LOS D or better conditions. 

11.3.2 Freeway Operations 
Table 11–3 summarizes the buildout without off-site alternative freeway mainline operations. As seen 
in Table 11–3, all freeway segments operate at an acceptable LOS D or better during both the AM 
and PM peak hours with the following exceptions:   

Interstate 805 
 Between SR 905 and SR 54– LOS E – AM peak hour 

 Between SR 54 and SR 94 – LOS E – AM peak hour 

 Between SR 54 and SR 94– LOS F(0) – PM peak hour 

 Between SR 94 and I-15 – LOS E – AM peak hour 

 Between I-8 and SR 163 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS F(0) – PM peak hour 

 

Interstate 15 
 Between I-8 and the SR 52/SR 163 Merge – LOS F(0) – AM peak hour 
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11.4 Buildout With Off-Site Alternative Analysis  
With the addition of landfill traffic in the buildout condition, SR 11 is assumed to be fully 
constructed. Therefore, landfill trips would utilize the SR 11/Siempre Viva Road interchange to 
reach their ultimate destination in the region, instead of the SR 905/Siempre Viva Road interchange 
used under near-term conditions. The landfill trips have been rerouted accordingly and are reflected 
in the buildout with off-site alternative analysis. 

11.4.1 Daily Street Segment Operations 
Table 11–2 summarizes the buildout with off-site alternative daily street segment operations. As seen 
in Table 11–2, with the addition of off-site alternative traffic, the study area segments are calculated to 
operate at LOS C or better conditions. 

11.4.2 Freeway Operations 
Table 11–3 summarizes the buildout with off-site alternative freeway mainline operations. As seen in 
Table 11–3,with the addition of off-site alternative traffic, all freeway segments operate at an 
acceptable LOS D or better during both the AM and PM peak hours with the following exceptions:   

Interstate 805 
 Between SR 905 and SR 54– LOS E – AM peak hour 

 Between SR 54 and SR 94 – LOS F(0) – AM peak hour 

 Between SR 54 and SR 94– LOS F(0) – PM peak hour 

 Between SR 94 and I-15 – LOS E – AM peak hour 

 Between I-8 and SR 163 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS F(0) – AM peak hour 

 Between SR 52 and I-5 – LOS F(0) – PM peak hour 

 

Interstate 15 
 Between I-8 and the SR 52/SR 163 Merge – LOS F(0) – AM peak hour 

 

Based on the applied significance criteria, since the addition of off-site alternative traffic reduces the 
V/C for the LOS F(0) segment on I-805 between SR 54 and SR 94 by greater than 0.050, a 
significant cumulative impact is calculated at this location. 
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TABLE 11–2 
BUILDOUT STREET SEGMENT CAPACITY ANALYSIS 

City of San Diego Street Segment General Plan 
Classification a 

Capacity 
(LOS E) b 

Buildout  
Without Off-Site 

Alternative c 

Buildout  
With Off-Site Alternative Sig? 

ADT c LOS d V/C e ADT LOS V/C Δ f 

Siempre Viva Road           

1. SR 905 NB Ramps to Paseo de las Americas 6-Ln Prime Arterial 60,000 51,150 D 0.85 51,150 D 0.85 0.00 g No 

2. Paseo de las Americas to Michael Faraday 6-Ln Prime Arterial 60,000 29,950 B 0.50 29,950 B 0.50 0.00 g No 

3. Michael Faraday to Enrico Fermi Dr  6-Ln Prime Arterial 60,000 26,650 B 0.44 26,650 B 0.44 0.00 g No 

County of San Diego Street Segments General Plan Update 
Classification a 

Capacity 
(LOS E) b ADT c LOS d ADT LOS Δ f Sig? 

Siempre Viva Road         

4. Enrico Fermi Dr to Alta Road f 
4.1A Major Road w/ 

Raised Median 
37,000 16,720 B 16,720 B 0 g No 

5. Alta Road to SR 11 
4.1A Major Road w/ 

Raised Median 
37,000 12,920 A 12,920 A 0 g No 

6. SR 11 to Lone Star Road 
4.1A Major Road w/ 

Raised Median 
37,000 19,600 B 21,154 B 1,554 Yes 

7. Lone Star Road to Access 
DNE/ 

Minor Collector h 
—/ 

8,000 
— — 1,554 A 1,554 No 

Footnotes: 

a. City of San Diego General Plan Classification based on Otay Mesa Community Plan and County of San Diego Classifications based on GPU Mobility Element, October 2010. 
b. Capacities based on County of San Diego and City of San Diego Roadway Classification Table. 
c. Buildout traffic volumes taken from SANDAG Year 2030 Planning Commission Recommended LOS and Volume Plot for the East Otay Mesa, September 3, 2010, prepared for the certified GP Update EIR. 
d. LOS = Level of Service. 
e. V/C = Volume to Capacity ratio. 
f. “Δ” denotes the off-site alternative-induced increase in ADT for segments operating at LOS E or F only. Allowable increase to LOS E/F segments shown in Table 5–2 and Table X–X. 
g. With the completion of SR 11, landfill traffic would be rerouted to the SR 11/Siempre Viva Road interchange.  
h. The landfill applicant would be required to provide access to the landfill by extending Siempre Viva Road from Lone Star Road to the access. A minimum of a Minor Collector roadway with a capacity of 8,000 

ADT would be needed. 

General Notes: 

1. DNE = Does not exist 
2. Sig = Significant cumulative impact. 
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TABLE 11–3 
BUILDOUT FREEWAY SEGMENT OPERATIONS 

Freeway Segments Dir. # of Lanes Hourly 
Capacity a 

Buildout w/o  
Off-Site Alternative 

Peak Hour Volumes b 
V/C c LOS d 

Off-Site 
Alternative 

Projects 
Volumes 

Buildout w/ 
Off-Site Alternative 
Peak Hour Volumes 

V/C LOS Δ  
in V/C e Sig? 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

State Route 905                      

1. I-805 to Caliente Ave  
EB 3M 7,050 5,777 2,799 0.819 0.397 D A 93 91 5,870 2,890 0.833 0.410 D A 0.013 0.013 No 

WB 3M 7,050 1,486 4,686 0.211 0.665 A C 93 91 1,579 4,777 0.224 0.678 A C 0.013 0.013 No 

2. Caliente Ave to Britannia Blvd 
EB 3M 7,050 4,899 3,483 0.695 0.494 C B 93 91 4,992 3,574 0.708 0.507 C B 0.013 0.013 No 

WB 3M 7,050 2,458 4,568 0.349 0.648 A C 93 91 2,551 4,659 0.362 0.661 A C 0.013 0.013 No 

3. Britannia Blvd to La Media Rd 
EB 3M 7,050 3,391 3,099 0.481 0.440 B B 93 91 3,484 3,190 0.494 0.452 B B 0.013 0.013 No 

WB 3M 7,050 2,659 3,931 0.377 0.558 A B 93 91 2,752 4,022 0.390 0.570 A B 0.013 0.013 No 

4. La Media Rd to (Future) SR 125 
EB 3M 7,050 2,506 2,175 0.356 0.309 A A 93 91 2,599 2,266 0.369 0.321 A A 0.013 0.013 No 

WB 3M 7,050 2,132 3,079 0.302 0.437 A B 93 91 2,225 3,170 0.316 0.450 A B 0.013 0.013 No 

5. (Future) SR 125 to Siempre Viva Rd 
EB 3M 7,050 1,814 2,377 0.257 0.337 A A 0 f 0 f 1,814 2,377 0.257 0.337 A A — — No 

WB 3M 7,050 1,801 2,636 0.255 0.374 A A 0 f 0 f 1,801 2,636 0.255 0.374 A A — — No 

Interstate 805                     

6. SR 905 to SR 54 
NB 4M 9,400 9,217 7,089 0.981 0.754 E C 93 91 9,310 7,180 0.990 0.764 E C 0.010 0.010 No 

SB 5M 11,750 6,718 10,596 0.572 0.902 B D 93 91 6,811 10,687 0.580 0.909 B D 0.008 0.008 No 

7. SR 54 to SR 94 
NB 4M+1A 9,400 9,347 6,583 0.994 0.700 E C 93 91 9,440 6,674 1.004 0.710 F(0) C 0.010 0.010 Yes 

SB 4M 9,400 5,456 9,819 0.580 1.045 B F(0) 93 91 5,549 9,910 0.590 1.054 B F(0) 0.010 0.010 Yes 

8. SR 94 to I-15 
NB 4M+1A 9,400 9,239 5,329 0.983 0.567 E B 53 52 9,292 5,381 0.989 0.572 E B 0.006 0.006 No 

SB 4M+1A 9,400 4,932 8,237 0.525 0.876 B D 53 52 4,985 8,289 0.530 0.882 B D 0.006 0.006 No 

9. I-15 to I-8 
NB 4M 94,000 8,933 5,148 0.095 0.055 A A 53 52 8,986 5,200 0.096 0.055 A A 0.001 0.001 No 

SB 5M+1A 11,750 3,709 9,913 0.316 0.844 A D 53 52 3,762 9,965 0.320 0.848 A D 0.005 0.004 No 

10. I-8 to SR 163 
NB 5M 11,750 13,907 10,105 1.184 0.860 F(0) D 53 52 13,960 10,157 1.188 0.864 F(0) D 0.005 0.004 No 

SB 6M 14,100 5,438 12,333 0.386 0.875 A D 53 52 5,491 12,385 0.389 0.878 A D 0.004 0.004 No 

11. SR 163 to SR 52 
NB 4M+1A 9,400 8,085 5,474 0.860 0.582 D B 53 52 8,138 5,526 0.866 0.588 D B 0.006 0.006 No 

SB 4M+1A 9,400 3,791 7,581 0.403 0.806 A D 53 52 3,844 7,633 0.409 0.812 A D 0.006 0.006 No 

12. SR 52 to I-5 
NB 4M+1A 9,400 10,803 6,735 1.149 0.716 F(0) C 53 52 10,856 6,787 1.155 0.722 F(0) C 0.006 0.006 No 

SB 4M+1A 9,400 6,680 9,552 0.711 1.016 C F(0) 53 52 6,733 9,604 0.716 1.022 C F(0) 0.006 0.006 No 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak hour volumes derived from SANDAG Series 12 traffic model. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 
e. “Δ” denotes the off-site alternative-induced increase in V/C for freeway segments operating at LOS E or F only. 
f. SR 905 landfill volumes between SR 125 and Siempre Viva Road shift to SR 11. 

General Notes: 
1. Sig = Significant 
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 
3. Bold typeface indicates less than acceptable. Shading represents a significant cumulative impact due to addition of off-site alternative traffic and cumulative projects traffic. 

  LOS V/C  
  A <0.41  
  B 0.62  
  C 0.8  
  D 0.92  
  E 1  
  F(0) 1.25  
  F(1) 1.35  
  F(2) 1.45  
  F(3) >1.46  
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TABLE 11–3 
BUILDOUT FREEWAY SEGMENT OPERATIONS 

Freeway Segments Dir. # of Lanes Hourly 
Capacity a 

Buildout w/o  
Off-Site Alternative 

Peak Hour Volumes b 
V/C c LOS d 

Off-Site 
Alternative 

Projects 
Volumes 

Buildout w/ 
Off-Site Alternative 
Peak Hour Volumes 

V/C LOS Δ  
in V/C e Sig? 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

(CONTINUED FROM PREVIOUS TABLE)    

Interstate 5                     

13. I-805 to SR 56 
NB 6M+1HOV 14,100 7,331 4,979 0.520 0.353 B A 53 52 7,384 5,031 0.524 0.357 B A 0.004 0.004 No 

SB 4M+1HOV 9,400 2,538 6,491 0.270 0.691 A C 53 52 2,591 6,543 0.276 0.696 A C 0.006 0.006 No 

14. SR 56 to SR 78 
NB 4M+1A 9,400 6,096 4,959 0.649 0.528 C B 53 52 6,149 5,011 0.654 0.533 C B 0.006 0.006 No 

SB 4M+1A 9,400 7,622 5,300 0.811 0.564 D B 53 52 7,675 5,352 0.816 0.569 D B 0.006 0.006 No 

15. SR 78 to SR 76 
NB 4M 9,400 5,991 6,935 0.637 0.738 C C 45 44 6,036 6,979 0.642 0.742 C C 0.005 0.005 No 

SB 4M 9,400 6,908 6,797 0.735 0.723 C C 45 44 6,953 6,841 0.740 0.728 C C 0.005 0.005 No 

Interstate 15                     

16. I-805 to I-8 
NB 4M 9,400 8,538 6,047 0.908 0.643 D C 40 39 8,578 6,086 0.913 0.647 D C 0.004 0.004 No 

SB 5M 11,750 5,328 6,730 0.453 0.573 B B 40 39 5,368 6,769 0.457 0.576 B B 0.003 0.003 No 

17. I-8 to SR 52/SR163 
NB 4M+1A 9,400 10,053 6,359 1.069 0.677 F(0) C 40 39 10,093 6,398 1.074 0.681 F(0) C 0.004 0.004 No 

SB 5M+1A 11,750 6,043 9,404 0.514 0.800 B D 40 39 6,083 9,443 0.518 0.804 B D 0.003 0.003 No 

18. SR 52/SR 163 to SR 56 
NB 6M 14,100 7,145 6,958 0.507 0.493 B B 40 39 7,185 6,997 0.510 0.496 B B 0.003 0.003 No 

SB 6M+1A 14,100 12,871 9,145 0.913 0.649 D C 40 39 12,911 9,184 0.916 0.651 D C 0.003 0.003 No 

19. SR 56 to SR 78 
NB 5M+1A 11,750 7,202 8,884 0.613 0.756 B C 40 39 7,242 8,923 0.616 0.759 B C 0.003 0.003 No 

SB 5M 11,750 9,683 7,778 0.824 0.662 D C 40 39 9,723 7,817 0.827 0.665 D C 0.003 0.003 No 

20. SR 78 to SR 76 
NB 4M 9,400 2,651 6,237 0.282 0.663 A C 5 5 2,656 6,242 0.283 0.664 A C 0.001 0.001 No 

SB 4M 9,400 5,617 2,702 0.598 0.287 B A 5 5 5,622 2,707 0.598 0.288 B A 0.001 0.001 No 

State Route 11 f                     

21. SR 905 to Enrico Fermi Dr 
EB 2M 4,700 2,453 2,560 0.522 0.545 B B 93 91 2,546 2,651 0.542 0.564 B B 0.004 0.004 No 

WB 2M 4,700 3,255 3,710 0.693 0.789 C C 93 91 3,348 3,801 0.712 0.809 C D 0.003 0.003 No 

22. Enrico Fermi Dr to Siempre Viva Rd 
EB 2M 4,700 2,205 2,712 0.469 0.577 B B 93 91 2,298 2,803 0.489 0.596 B B 0.004 0.004 No 

WB 2M 4,700 3,173 3,141 0.675 0.668 C C 93 91 3,266 3,232 0.695 0.688 C C 0.003 0.003 No 

Footnotes: 
a. Capacity calculated at 2350 vehicles per hour (vph) per lane (pcphpl) from Caltrans Guide for the Preparation of Traffic Impact Studies, Dec 2002. 
b. Peak hour volumes derived from SANDAG Series 12 traffic model. 
c. V/C = (Peak Hour Volume/Hourly Capacity) 
d. LOS = Level of Service 
e. “Δ” denotes the off-site alternative-induced increase in V/C for freeway segments operating at LOS E or F only. 
f. SR 905 landfill volumes between SR 125 and Siempre Viva Road shift to SR 11. 

General Notes: 
1. Sig = Significant 
2. Peak hour volumes represent mainline traffic volumes. Landfill traffic is not expected to use the HOV lanes, where provided. 
3. Bold typeface indicates less than acceptable.  

  LOS V/C  
  A <0.41  
  B 0.62  
  C 0.8  
  D 0.92  
  E 1  
  F(0) 1.25  
  F(1) 1.35  
  F(2) 1.45  
  F(3) >1.46  
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12.0 ACCESS DISCUSSION 
12.1 Access  
As previously mentioned, access to the East Otay Mesa alternative site is from SR 905 via the 
existing Siempre Viva Road exit. Primary and secondary site access roads would be constructed as 
part of the East Otay Mesa off-site alternative. 

The off-site alternative would include the construction of a new access route from Lone Star Road as 
indicated in Proposition A. However, the connection of Siempre Viva Road to Lone Star Road 
would not be completed by the opening of the landfill. Therefore, the landfill would be required to 
provide access from the existing terminus of Siempre Viva Road just east of Enrico Fermi Drive. 
Further details on the timing and specifics of the construction of this roadway are discussed later on 
in this report.  

Vehicles would enter the site via the constructed access road at the southern portion of the site. 
Vehicles would drive through the ancillary facilities area upon entering the site. 

In order to ensure construction of the extension of Siempre Viva Road to the landfill access, 
significant direct and cumulative impacts were identified with recommended mitigation measures. 
Section 13.0 of this report discusses the mitigation measures recommended to provide access to the 
landfill and therefore reduce the impacts below a level of significance. A more detailed discussion 
on the needed measures to improve Siempre Viva Road is included in Section 13.0.   

  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

East Otay Mesa Alternative 

N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Report\1st Submittal\East Otay Traffic Study.docx 

79

13.0 SUMMARY OF SIGNIFICANT IMPACTS, MITIGATION MEASURES & DESIGN 
FEATURES 

Per the applied significance thresholds and the analysis methodology presented in this report, off-site 
alternative-related traffic is calculated to cause significant impacts within the study area. The 
following section identifies the significance of impacts and recommended mitigation to address 
operating deficiencies.  

13.1 Direct Impacts  
The off-site alternative is calculated to have no direct impacts at study area intersections, one (1) 
direct impact at study area street segments, and no direct impacts are calculated on study area 
freeway segments. 

INTERSECTIONS 
Based on the applied significance criteria, no direct intersection impacts were calculated as a 
result of the addition of off-site alternative traffic: 

STREET SEGMENTS 
Although no significant direct impacts were calculated at study area street segments, the 
landfill would be required to construct Siempre Viva Road from its current terminus just east 
of Enrico Fermi Drive to provide access to the landfill footprint. Since the provision of this 
roadway extension would not be immediately needed without construction of the landfill, it 
can be concluded that this would result in a significant impact.   

TRA-1. Siempre Viva Road from Enrico Fermi Drive to the Landfill Access (County) 

FREEWAY SEGMENTS 
No significant direct impacts were calculated on study area freeway mainline segments as a 
result of the addition of off-site alternative traffic to existing conditions. 

13.2 Direct Impact Mitigation Measures 
The following is recommended to mitigate the direct impacts to below a level of significance: 

INTERSECTIONS 
No mitigation is required. 
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STREET SEGMENTS 
TRA-1. Siempre Viva Road from Enrico Fermi Drive to the Landfill Access (County) – 

The applicant shall construct Siempre Viva Road from its current terminus just east 
of Enrico Fermi Drive to its County of San Diego GPU Mobility Element classified 
roadway terminus just east of Lone Star Road to Minor Collector standards with a 
roadway capacity of 8,000 ADT. Continuing east, the landfill applicant shall 
construct a private roadway which would provide access to the landfill footprint. 
Implementation of these mitigation measures would mitigate this impact to below a 
level of significance. 

 
Table 13–1 provides the mitigated segment analysis.  

FREEWAY SEGMENTS 
No mitigation is required. 

13.3 Cumulative Impacts  
The off-site alternative is calculated to have near-term cumulative impacts at no study area 
intersections and on one (1) study area street segment. Six (6) cumulative impacts are calculated on 
study area freeway segments. One (1) buildout cumulative impact is calculated on study area street 
segments and one (1) buildout cumulative impact is calculated on study area freeway segments.   

13.3.1 Near-Term  
INTERSECTIONS 

Based on the applied significance criteria, no near-term cumulative intersection impacts were 
calculated as a result of the addition of off-site alternative traffic and cumulative projects 
traffic. 

STREET SEGMENTS 
Although no significant near-term cumulative impacts were calculated at study area street 
segments, the landfill would be required to construct Siempre Viva Road from its current 
terminus just east of Enrico Fermi Drive to provide access to the landfill footprint. Other 
nearby development projects have been conditioned to construct Siempre Viva Road between 
Enrico Fermi Drive and Alta Road to Light Collector standards. Should the completion of 
these improvements occur prior to the landfill opening, the landfill applicant would be 
required to construct Siempre Viva Road from Alta Road to the Landfill Access. However, 
should the landfill be constructed prior to the completion of the other developments, 
immediate access from the existing terminus of Siempre Viva Road would be needed. 
Therefore, it can be concluded that this would result in a significant impact.   

TRA-2. Siempre Viva Road from Enrico Fermi Drive to the Landfill Access (County) 
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FREEWAY SEGMENTS 
Based on the applied significance criteria, the following near-term cumulative freeway 
mainline segment impacts were calculated as a result of the addition of off-site alternative 
traffic and cumulative project traffic: 

TRA-3. I-805 between SR 905 and SR 54  

TRA-4. I-805 between SR 54 and SR 94 

TRA-5. I-805 between SR 94 and I-15 

TRA-6. I-805 between I-8 and SR 163 

TRA-7. I-805 between SR 52 and I-5 

TRA-8. I-15 between I-8 and the SR 52/SR 163 Merge 

 

 

13.3.2 Buildout  
STREET SEGMENTS 

Although no significant buildout cumulative impacts were calculated at study area street 
segments, the landfill would be required to construct a private roadway to extend Siempre 
Viva Road from its County of San Diego GPU Mobility Element terminus located just east of 
Lone Star Road in order to provide access to the landfill footprint.  Since the provision of the 
extension of Siempre Viva Road would not be needed without construction of the landfill, it 
can be concluded that this would result in a significant impact.  

TRA-9. Siempre Viva Road from Lone Star Road to the Landfill Access (County) 
 

FREEWAY SEGMENTS 
Based on the applied significance criteria, the following buildout cumulative freeway 
mainline segment impact was calculated: 

TRA-10. I-805 between SR 54 and SR 94 

 

13.4 Cumulative Impact Mitigation Measures  
The following is recommended to mitigate the cumulative impacts to below a level of significance: 

13.4.1 Near-Term  
INTERSECTIONS 

No mitigation is required. 
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STREET SEGMENTS 
TRA-2. Siempre Viva Road from Enrico Fermi Drive to the Landfill Access (County) – 

Construct Siempre Viva Road from its current terminus just east of Enrico Fermi 
Drive to the Landfill Access.  

As previously mentioned, other nearby developments have been conditioned to 
improve Siempre Viva Road from Enrico Fermi Drive to Alta Road to Light 
Collector standards with a roadway capacity of 16,200 ADT. Should the 
completion of these improvements occur prior to the landfill opening, the landfill 
applicant shall construct Siempre Viva Road from Alta Road to its County of San 
Diego GPU Mobility Element classified roadway terminus just east of Lone Star 
Road to Minor Collector standards with a roadway capacity of 8,000 ADT. 
Continuing east, the landfill applicant shall construct a private roadway which 
would provide access to the landfill footprint. Implementation of these mitigation 
measures would mitigate this impact to below a level of significance. 

 

Table 13–1 provides the mitigated segment operations.   

FREEWAY SEGMENTS 
TRA-3. through TRA-8. I-805 (5 Segments) & I-15 (1 Segment) – In order to mitigate 

the cumulative impacts to the Caltrans facilities within the study area, the landfill 
applicant shall coordinate with Caltrans to contribute an appropriate fair share 
payment. 

13.4.2 Buildout  
STREET SEGMENTS 

TRA-9. Siempre Viva Road from Lone Star Road to the Landfill Access – The landfill 
applicant shall construct a private roadway to extend Siempre Viva Road at its 
County of San Diego GPU Mobility Element classified roadway terminus located 
just east of Lone Star Road which would provide access to the landfill footprint. 
Implementation of these mitigation measures would mitigate this impact to below 
a level of significance. 

FREEWAY SEGMENTS 
TRA-10. I-805 between SR 54 and SR 94 – In order to mitigate the cumulative impacts to 

the Caltrans facilities within the study area, the landfill applicant shall coordinate 
with Caltrans to contribute an appropriate fair share payment. 

Table 13–2 provides a summary of the impacted study area locations and the proposed mitigation 
measures.   
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TABLE 13–1 
MITIGATED STREET SEGMENT ANALYSIS 

Location Pre-Project Pre-
Mitigation Post-Mitigation 

Sig? 

MM# Street Segment Functional 
Classification 

LOS E 
Capacity LOS LOS Improved 

Classification 
LOS E 

Capacity LOS 

Direct Impacts  
(Existing + Off-Site Alternative) 

TRA-1 
Siempre Viva Road from Enrico Fermi Drive to 
the Landfill Access a 
(Construct to Minor Collector Standards) 

DNE DNE DNE DNE 
2-Ln  

Minor Collector 8,000 B No 

Near-Term Cumulative Impacts  
(Existing + Off-Site Alternative + Cumulative Projects) 

TRA-2 
Siempre Viva Road from Enrico Fermi Drive to 
the Landfill Access a,b 
(Construct to Minor Collector Standards) 

DNE DNE DNE DNE 
2-Ln  

Minor Collector 8,000 B No 

Buildout Cumulative Impacts  
(Buildout With Off-Site Alternative) 

TRA-9 

Siempre Viva Road from Lone Star Road 
 to the Landfill Access  
(Construct private roadway extension of  
Siempre Viva Road) 

DNE DNE DNE DNE Unclassified — A No 

Footnotes: 
a. From the proposed terminus of the GPU Mobility Element classified portion of Siempre Viva Road, the landfill applicant shall construct a private roadway to access the landfill footprint.  

b. Mitigation shown assumes landfill opening occurs prior to development of cumulative projects and corresponding Siempre Viva Road improvements. 

General Notes: 
1. MM# = Mitigation measure number. 
2. Sig = Significant impact post-mitigation. 
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13.5 Impacts and Mitigation Summary Table 
Table 13–2 summarizes the significant impacts and the corresponding mitigation measures.  

TABLE 13–2 
SUMMARY OF SIGNIFICANT IMPACTS / MITIGATION MEASURES 

MM# Location Impact  
Type Mitigation Measure 

Mitigated to Below a 
Significant Level? 

Direct Cumulative 

Segments 

TRA-1 & 
TRA-2 

Siempre Viva Road from Enrico 
Fermi Drive to the Landfill 
Access  

Direct &  
Near-Term 
Cumulative  

Construct Siempre Viva Road to Minor Collector standards from its current 
terminus to its GPU Mobility Element classified roadway terminus and as a 
private access road up to the landfill footprint.  

Yes Yes 

TRA-9 
Siempre Viva Road from Lone 
Star Road to the Landfill Access 

Buildout 
Cumulative 

Construct a private road extension of Siempre Viva Road to provide access to the 
landfill footprint. 

Yes Yes 

TRA-3 thru 
TRA-8  

I-805 & I-15  
Impacted Freeway Segments 

Near-Term 
Cumulative 

Contribute an appropriate fair share payment to Caltrans. — — 

TRA-10  
I-805  
Impacted Freeway Segment 

Buildout 
Cumulative 

Contribute an appropriate fair share payment to Caltrans. — — 

General Notes: 
1. MM# = Mitigation measure number. 
2. N/A = Not applicable 
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14.0 REFERENCES AND LIST OF PREPARERS AND ORGANIZATIONS CONTACTED 
14.1 References 
The following references were utilized in preparing this Traffic Impact Study.  

 Darnell & Associates Traffic Study for Gregory Canyon Landfill, 1999 and 2007 

 LLG (Internal Draft) Traffic Study for Gregory Canyon Landfill, February 10, 2012 

 Highway Capacity Manual (HCM) 2010 

 Caltrans State Route 905 from Otay Mesa Port of Entry: Fact Sheet, February 2012 

 Caltrans Traffic Technical Report for State Route 11 and the Otay Mesa Port of Entry: 
Tier II EIR/EIS, September 2011 

 County of San Diego Certification of Petition Regarding East Otay Mesa Recycling 
Collection Center and Landfill Ordinance, October 13, 2009 

 City of San Diego’s Significance Determination Thresholds, January 2007 

 SANTEC/ITE Guidelines for Traffic Impact Studies in the San Diego Region, March, 
2000 

 County of San Diego Report Format and Content Requirements—Transportation and 
Traffic, dated August 24, 2011. 

 County of San Diego Guidelines for Determining Significance—Transportation and 
Traffic, dated August 24, 2011. 

 County’s General Plan Public Facilities Element (PFE) 

 County of San Diego General Plan Update Mobility Element, October 2010 

 County of San Diego East Otay Mesa Specific Plan, as amended by SRP 01-001, 
September 15, 2010 

 Otay Business Park Traffic Study, Darnell & Associates, September 2010 

 Otay Tech Centre Traffic Study, LLG, December 2011 

 
 

14.2 List of Preparers 
 John Boarman, Principal—Linscott, Law & Greenspan, Engineers 

 Chris Mendiara, Associate Principal—Linscott, Law & Greenspan, Engineers 

 Cara Leone, Transportation Planner II—Linscott, Law & Greenspan, Engineers 

 Sasha Jovanovic, GIS Specialist—Linscott, Law & Greenspan, Engineers 

 

14.3 Organizations Contacted 
 County of San Diego, Department of Public Works Transportation Division 

 PCR Services Corporation 

 R3 Consulting Group, Inc. 
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A. Traffic Volume Data Sheets 

B. Highway Capacity Manual Intersection Analysis Methodology 

C. City of San Diego and County of San Diego Roadway Classification Table 

D. Existing Analysis Worksheets 

E. Passenger Car Equivalents from the Highway Capacity Manual 

F. Existing + Off-Site Alternative Analysis Worksheets 

G. Cumulative Projects Information 

H. Existing + Cumulative Projects Analysis Worksheets 

I. Existing + Off-Site Alternative + Cumulative Projects Analysis Worksheets 
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APPENDIX B 
HIGHWAY CAPACITY MANUAL  

INTERSECTION ANALYSIS METHODOLOGY 
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2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA 
FOR UNSIGNALIZED INTERSECTIONS 

 
In the 2000 Highway Capacity Manual (HCM), Level of Service for unsignalized intersections is determined by the 
computed or measured control delay and is defined for each minor movement.  Level of Service is not defined for 
the intersection as a whole.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel 
time.  The criteria are given in the following the table, and are based on the average control delay for any particular 
minor movement. 
 

LEVEL OF 
SERVICE 

AVERAGE CONTROL DELAY  
SEC/VEH 

EXPECTED DELAY TO 
MINOR STREET TRAFFIC 

A 0.0 < 10.0 Little or no delay 
B 10.1 to 15.0 Short traffic delays 
C 15.1 to 25.0 Average traffic delays 
D 25.1 to 35.0 Long traffic delays 
E 35.1 to 50.0 Very long traffic delays 
F  > 50.0 Severe congestion 

   
Level of Service F exists when there are insufficient gaps of suitable size to allow a side street demand to safely 
cross through a major street traffic stream.  This Level of Service is generally evident from extremely long control 
delays experienced by side-street traffic and by queuing on the minor-street approaches.  The method, however, is 
based on a constant critical gap size; that is, the critical gap remains constant no matter how long the side-street 
motorist waits.  LOS F may also appear in the form on side-street vehicles selecting smaller-than-usual gaps.  In 
such cases, safety may be a problem, and some disruption to the major traffic stream may result.  It is important to 
note that LOS F may not always result in long queues but may result in adjustments to normal gap acceptance 
behavior, which are more difficult to observe in the field than queuing.   
 
In most cases at Two-Way Stop Controlled (TWSC) intersections, the critical movement is the minor-street left-turn 
movement.  As such, the minor-street left-turn movement can generally be considered the primary factor affecting 
overall intersection performance.  The lower threshold for LOS F is set at 50 seconds of delay per vehicle.  There are 
many instances, particularly in urban areas, in which the delay equations will predict delays of 50 seconds (LOS F) 
or more for minor-street movements under very low volume conditions on the minor street (less than 25 
vehicle/hour).  Since the first term of the equation is a function only of the capacity, the LOS F threshold of 50 
sec/vehicle is reached with a movement capacity of approximately 85 vehicle/hour or less.   
 
This procedure assumes random arrivals on the major street.  For a typical four-lane arterial with average daily 
traffic volumes in the range of 15,000 to 20,000 vehicles per day (peak hour, 1,500 to 2,000 vehicle/hour), the delay 
equation used in the TWSC capacity analysis procedure will predict 50 seconds of delay or more (LOS F) for many 
urban TWSC intersections that allow minor-street left-turn movements.  The LOS F threshold will be reached 
regardless of the volume of minor-street left-turn traffic.  Not-withstanding this fact, most low-volume minor-
street approaches would not meet any of the volume or delay warrants for signalization of the Manual on Uniform 
Traffic Control Devices (MUTCD) since the warrants define an asymptote at 100 vehicle/hour on the minor 
approach.  As a result, many public agencies that use the HCM Level of Service thresholds to determine the design 
adequacy of TWSC intersections may be forced to eliminate the minor-street left-turn movement, even when the 
movement may not present any operational problem, such as the formation of long queues on the minor street or 
driveway approach.   
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2000 HIGHWAY CAPACITY MANUAL LEVEL OF SERVICE CRITERIA  
FOR SIGNALIZED INTERSECTIONS 

 
 
 
In the 2000 Highway Capacity Manual (HCM), Level of Service for signalized intersections is defined in terms of 
delay.  Delay is a measure of driver discomfort, frustration, fuel consumption, and lost travel time.  Specifically, 
Level of Service criteria are stated in terms of the average control delay per vehicle for a 15-minute analysis period.  
Control delay includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. 
 
Delay is a complex measure, and is dependent on a number of variables, including the quality of progression, the 
cycle length, the green ratio, and the v/c ratio for the lane group or approach in question. 
 
 LEVEL OF SERVICE CONTROLLED DELAY 
  PER VEHICLE 
  (SEC) 
 
 A  < 10.0 
 B 10.1 to 20.0 
 C 20.1 to 35.0 
 D 35.1 to 55.0 
 E 55.1 to 80.0 
 F  > 80.0 
 
Level of Service A describes operations with very low delay, (i.e. less than 10.0 seconds per vehicle).  This occurs 
when progression is extremely favorable, and most vehicles arrive during the green phase.  Most vehicles do not 
stop at all.  Short cycle lengths may also contribute to low delay. 
 
Level of Service B describes operations with delay in the range of 10.1 to 20.0 seconds per vehicle.  This generally 
occurs with good progression and/or short cycle lengths.  More vehicles stop than for LOS A, causing higher levels 
of average delay. 
 
Level of Service C describes operations with delay in the range of 20.1 to 35.0 seconds per vehicle.  These higher 
delays may result from fair progression and/or longer cycle lengths.  Individual cycle failures may begin to appear in 
the level.  The number of vehicles stopping is significant at this level, although many still pass through the 
intersections without stopping. 
 
Level of Service D describes operations with delay in the range of 35.1 to 55.0 seconds per vehicle.  At Level D, the 
influence of congestion becomes more noticeable.  Longer delays may result from some combination of unfavorable 
progression, long cycle lengths, or high v/c ratios.  Many vehicles stop, and the proportion of vehicles not stopping 
declines.  Individual cycle failures are noticeable. 
 
Level of Service E describes operations with delay in the range of 55.1 to 80.0 seconds per vehicle.  This is 
considered to be the limit of acceptable delay.  These high delay values generally indicate poor progression, long 
cycle lengths, and high v/c ratios.  Individual cycle failures are frequent occurrences.  
 
Level of Service F describes operations with delay in excess of 80.0 seconds per vehicle.  This is considered to be 
unacceptable to most drivers.  This condition often occurs with over-saturation (i.e. when arrival flow rates exceed 
the capacity of the intersection).  It may also occur at high v/c ratios below 1.00 with many individual cycle failures.  
Poor progression and long cycle lengths may also be major contributing causes to such delay levels. 
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APPENDIX C 
CITY OF SAN DIEGO AND COUNTY OF SAN DIEGO  

ROADWAY CLASSIFICATION TABLE 
 
 



8

TABLE 2
Roadway Classifications, Levels of Service (LOS)

and Average Daily Traffic (ADT)

LEVEL OF SERVICE

STREET
CLASSIFICATION LANES

CROSS
SECTIONS A B C D E

Freeway 8 lanes 60,000 84,000 120,000 140,000 150,000

Freeway 6 lanes 45,000 63,000 90,000 110,000 120,000

Freeway 4 lanes 30,000 42,000 60,000 70,000 80,000

Expressway 6 lanes 102/122 30,000 42,000 60,000 70,000 80,000

Primary Arterial 6 lanes 102/122 25,000 35,000 50,000 55,000 60,000

Major Arterial 6 lanes 102/122 20,000 28,000 40,000 45,000 50,000

Major Arterial 4 lanes 78/98 15,000 21,000 30,000 35,000 40,000

Collector 4 lanes 72/92 10,000 14,000 20,000 25,000 30,000

Collector (no center lane)
continuous left-turn lane)

4 lanes
2 lanes

64/84
50/70

5,000 7,000
10,000

13,000 15,000

Collector
(no fronting property) 2 lanes 40/60 4,000 5,500 7,500 9,000 10,000

Collector
(commercial-industrial fronting) 2 lanes 50/70 2,500 3,500 5,000 6,500 8,000

Collector
(multifamily) 2 lanes 40/60 2,500 3,500 5,000 6,500 8,000

Sub-Collector
(single-family) 2 lanes 36/56 — — 2,200 — —

LEGEND:

XXX/XXX = Curb to curb width (feet)/right-of-way width (feet): based on the City of San Diego Street Design.
Manual

XX/XXX= Approximate recommended ADT based on the City of San Diego Street Design Manual.

NOTES:

1. The volumes and the average daily level of service listed above are only intended as a general planning
guideline.

2. Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not
carry through traffic. Levels of service normally apply to roads carrying through traffic between major trip
generators and attractors.



TABLE 1
AVERAGE DAILY VEHICLE TRIPS*

CIRCULATION ELEMENT ROADS LEVELS OF SERVICE

Road Classification
# of Travel

A B C D E
Lanes

Expressway (6.1) 6 .<36,000 <54,000 <70,000 <86,000 <108,000

Prime Arterial (6.2) 6 <22,200 <37,000 <44,600 <50,000 <57,000

(4.1A) 4 <14,800 <24,700 <29,600 <33,400 <37,000
Major Road

wi Intermittent Turn Lanes (4.1 B) 4 <13,700 <22,800 <27,400 <30,800 <34,200

Collector 4 <13,700 <22,800 <27,400 <30,800 <34,200

wi Raised Median (4.2A) 4 <18,000 <21,000 <24,000 <27,000 <30,000
Boulevard

wi Intermittent Turn Lanes (4.2B) 4 <16,800 <19,600 <22,500 <25,000 <28,000

Town Collector 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Raised Median (2.1 A) 2 <10,000 <11,700 <13,400 <15,000 <19,000

wi Continuous Left Turn Lane (2.1 B) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Community

wi Intermittent Turn Lane (2.1 C) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
wi Passing Lane (2.1 D) 2 <3,000 <6,000 <9,500 <13,500 <19,000

No Median (2.1 E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.2A) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Continuous Left Turn Lane (2.2B) 2 <3,000 <6,000 <9,500 <13,500 <19,000

wi Intermittent Turn Lane (2.2C) 2 <3,000 <6,000 <9,500 <13,500 <19,000
Light

wi Passing Lane (2.2D) 2 <3,000 <6,000 <9,500 <13,500 <19,000Collector
No Median (2.2E) 2 <1,900 <4,100 <7,100 <10,900 <16,200

2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Reduced Shoulder (2.2F) 2 <5,800 <6,800 <7,800 <8,700 <9,700

Rural Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Light Collector 2 <1,900 <4,100 <7,100 <10,900 <16,200

Rural Mountain 2 <1,900 <4,100 <7,100 <10,900 <16,200

Recreational Parkway 2 <1,900 <4,100 <7,100 <10,900 <16,200

wi Raised Median (2.3A) 2 <3,000 <6,000 <7,000 <8,000 <9,000
Minor

wi Intermittent Turn Lane (2.3B)
Collector

2 <3,000 <6,000 <7,000 <8,000 <9,000

No Median (2.3C) 2 <1,900 <4,100 <6,000 <7,000 <8,000

NON-CIRCULATION ELEMENT ROADS** LEVELS OF SERVICE

Residential Collector 2 - - <4,500 - -

Rural Residential Collector*** 2 - - <4,500 - -
Residential Road 2 - - <1,500 - -

Rural Residential Road*** 2 - - <1,500 - -

Residential Cul-de-Sac or Loop Road 2 - - <200 - -
• The values shown are subject to adjustment based on the geometry of the roadway, side frictions, and other relevant factors as determined by the Director, Departmen
of Public Works.
•• Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not carry through traffic. Levels of service normally apply te
roads carrying through traffic between major trip generators and attractors.

••• Rural Residential Collectors and Rural Residential Roads are intended to serve areas with lot sizes of 2 acres or more which do not have a demand for on-street
parking. On-street parking is not assured for these cross sections. Additional right-of-way is needed if on-street parking is in paved area.
•••• See Tables 2A and 28 for roadway surfacing and right-of-way widths.

- 58 -



 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-1977 
Gregory Canyon Landfill 

East Otay Mesa Alternative 

N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Report\Appendix\Appendix Cover Pages.doc 

APPENDIX D 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING 
 



Ex AM
1: Siempre Viva Rd EB & SR 905 SB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+CP AM.syn Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 468 46 184 702 0 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5017 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5017 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 509 50 200 763 0 304
RTOR Reduction (vph) 13 0 0 0 0 222
Lane Group Flow (vph) 546 0 200 763 0 82
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 35.0 10.0 80.0 21.5
Effective Green, g (s) 35.0 10.0 80.0 21.5
Actuated g/C Ratio 0.44 0.12 1.00 0.27
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2195 429 5085 749
v/s Ratio Prot c0.11 c0.06 0.03
v/s Ratio Perm c0.15
v/c Ratio 0.25 0.47 0.15 0.11
Uniform Delay, d1 14.2 32.5 0.0 22.0
Progression Factor 1.00 0.98 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.1 0.3
Delay (s) 14.5 32.8 0.1 22.3
Level of Service B C A C
Approach Delay (s) 14.5 6.9 22.3
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex AM
2: Siempre Viva Rd & SR 905 SB Off Ramp 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+CP AM.syn Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 748 522 0 0 364
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 813 567 0 0 396
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked 1.00 0.95 1.00
vC, conflicting volume 567 838 189
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 561 640 182
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 52
cM capacity (veh/h) 1005 388 828

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 271 271 271 189 189 189 396
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 396
cSH 1700 1700 1700 1700 1700 1700 828
Volume to Capacity 0.16 0.16 0.16 0.11 0.11 0.11 0.48
Queue Length 95th (ft) 0 0 0 0 0 0 65
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 13.3
Lane LOS B
Approach Delay (s) 0.0 0.0 13.3
Approach LOS B

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15



Ex AM
3: Siempre Viva Rd & SR 905 NB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+CP AM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 125 623 0 0 358 175 164 1 221 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.98 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4708 1362 1775 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4708 1362 1775 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 136 677 0 0 389 190 178 1 240 0 0 0
RTOR Reduction (vph) 0 0 0 0 22 75 0 0 167 0 0 0
Lane Group Flow (vph) 136 677 0 0 428 54 0 179 74 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 8.5 46.5 33.5 33.5 24.5 24.5
Effective Green, g (s) 8.5 46.5 33.5 33.5 24.5 24.5
Actuated g/C Ratio 0.11 0.58 0.42 0.42 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 2956 1971 570 544 854
v/s Ratio Prot c0.04 c0.13 0.09 c0.10
v/s Ratio Perm 0.04 0.03
v/c Ratio 0.37 0.23 0.22 0.09 0.33 0.09
Uniform Delay, d1 33.3 8.1 14.9 14.1 21.4 19.8
Progression Factor 0.74 0.43 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 0.3 0.3 1.6 0.2
Delay (s) 25.3 3.6 15.1 14.4 23.0 20.0
Level of Service C A B B C B
Approach Delay (s) 7.3 15.0 21.3 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex PM
1: Siempre Viva Rd EB & SR 905 SB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex PM.syn Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 444 322 333 669 0 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.94 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4765 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 4765 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 483 350 362 727 0 304
RTOR Reduction (vph) 145 0 0 0 0 234
Lane Group Flow (vph) 688 0 362 727 0 70
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 34.4 13.6 80.0 18.5
Effective Green, g (s) 34.4 13.6 80.0 18.5
Actuated g/C Ratio 0.43 0.17 1.00 0.23
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2049 584 5085 644
v/s Ratio Prot c0.14 c0.11 0.03
v/s Ratio Perm c0.14
v/c Ratio 0.34 0.62 0.14 0.11
Uniform Delay, d1 15.2 30.8 0.0 24.3
Progression Factor 1.00 0.77 1.00 1.00
Incremental Delay, d2 0.4 1.9 0.1 0.3
Delay (s) 15.6 25.6 0.1 24.6
Level of Service B C A C
Approach Delay (s) 15.6 8.6 24.6
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 13.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 33.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex PM
2: Siempre Viva Rd & SR 905 SB Off Ramp 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex PM.syn Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 724 626 0 0 376
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 787 680 0 0 409
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 680 943 227
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 501 776 26
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 59
cM capacity (veh/h) 1012 319 997

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 262 262 262 227 227 227 409
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 409
cSH 1700 1700 1700 1700 1700 1700 997
Volume to Capacity 0.15 0.15 0.15 0.13 0.13 0.13 0.41
Queue Length 95th (ft) 0 0 0 0 0 0 51
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 11.1
Lane LOS B
Approach Delay (s) 0.0 0.0 11.1
Approach LOS B

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15



Ex PM
3: Siempre Viva Rd & SR 905 NB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex PM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 297 427 0 0 577 373 49 2 183 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.97 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4652 1362 1777 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4652 1362 1777 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 323 464 0 0 627 405 53 2 199 0 0 0
RTOR Reduction (vph) 0 0 0 0 49 131 0 0 153 0 0 0
Lane Group Flow (vph) 323 464 0 0 748 104 0 55 46 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 12.7 52.5 35.3 35.3 18.5 18.5
Effective Green, g (s) 12.7 52.5 35.3 35.3 18.5 18.5
Actuated g/C Ratio 0.16 0.66 0.44 0.44 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 545 3337 2053 601 411 644
v/s Ratio Prot c0.09 0.09 c0.16 c0.03
v/s Ratio Perm 0.08 0.02
v/c Ratio 0.59 0.14 0.36 0.17 0.13 0.07
Uniform Delay, d1 31.2 5.2 14.9 13.5 24.4 24.0
Progression Factor 0.78 0.60 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.1 0.5 0.6 0.7 0.2
Delay (s) 26.0 3.2 15.4 14.1 25.1 24.3
Level of Service C A B B C C
Approach Delay (s) 12.6 15.1 24.4 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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APPENDIX F 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING + OFF-SITE ALTERNATIVE 



Ex+P AM
1: Siempre Viva Rd EB & SR 905 SB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+P AM.syn Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 468 46 184 702 0 373
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5017 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5017 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 509 50 200 763 0 405
RTOR Reduction (vph) 13 0 0 0 0 296
Lane Group Flow (vph) 546 0 200 763 0 109
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 35.0 10.0 80.0 21.5
Effective Green, g (s) 35.0 10.0 80.0 21.5
Actuated g/C Ratio 0.44 0.12 1.00 0.27
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2195 429 5085 749
v/s Ratio Prot c0.11 c0.06 0.04
v/s Ratio Perm c0.15
v/c Ratio 0.25 0.47 0.15 0.15
Uniform Delay, d1 14.2 32.5 0.0 22.3
Progression Factor 1.00 1.01 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.1 0.4
Delay (s) 14.5 33.7 0.1 22.7
Level of Service B C A C
Approach Delay (s) 14.5 7.0 22.7
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 30.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex+P AM
2: Siempre Viva Rd & SR 905 SB Off Ramp 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+P AM.syn Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 841 522 0 0 364
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 914 567 0 0 396
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked 0.95
vC, conflicting volume 567 872 189
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 567 684 189
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 52
cM capacity (veh/h) 1001 364 821

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 305 305 305 189 189 189 396
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 396
cSH 1700 1700 1700 1700 1700 1700 821
Volume to Capacity 0.18 0.18 0.18 0.11 0.11 0.11 0.48
Queue Length 95th (ft) 0 0 0 0 0 0 66
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 13.4
Lane LOS B
Approach Delay (s) 0.0 0.0 13.4
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15



Ex+P AM
3: Siempre Viva Rd & SR 905 NB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+P AM.syn Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 125 716 0 0 358 268 164 1 221 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.96 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4618 1362 1775 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4618 1362 1775 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 136 778 0 0 389 291 178 1 240 0 0 0
RTOR Reduction (vph) 0 0 0 0 74 90 0 0 167 0 0 0
Lane Group Flow (vph) 136 778 0 0 452 64 0 179 74 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 8.5 46.5 33.5 33.5 24.5 24.5
Effective Green, g (s) 8.5 46.5 33.5 33.5 24.5 24.5
Actuated g/C Ratio 0.11 0.58 0.42 0.42 0.31 0.31
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 2956 1934 570 544 854
v/s Ratio Prot c0.04 c0.15 0.10 c0.10
v/s Ratio Perm 0.05 0.03
v/c Ratio 0.37 0.26 0.23 0.11 0.33 0.09
Uniform Delay, d1 33.3 8.3 15.0 14.2 21.4 19.8
Progression Factor 0.77 0.50 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 0.3 0.4 1.6 0.2
Delay (s) 26.2 4.4 15.3 14.6 23.0 20.0
Level of Service C A B B C B
Approach Delay (s) 7.6 15.1 21.3 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex+P PM
1: Siempre Viva Rd EB & SR 905 SB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+P PM.syn Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 444 322 333 669 0 371
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.94 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4765 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 4765 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 483 350 362 727 0 403
RTOR Reduction (vph) 145 0 0 0 0 310
Lane Group Flow (vph) 688 0 362 727 0 93
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 34.4 13.6 80.0 18.5
Effective Green, g (s) 34.4 13.6 80.0 18.5
Actuated g/C Ratio 0.43 0.17 1.00 0.23
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2049 584 5085 644
v/s Ratio Prot c0.14 c0.11 0.03
v/s Ratio Perm c0.14
v/c Ratio 0.34 0.62 0.14 0.14
Uniform Delay, d1 15.2 30.8 0.0 24.5
Progression Factor 1.00 0.78 1.00 1.00
Incremental Delay, d2 0.4 1.9 0.1 0.5
Delay (s) 15.6 26.0 0.1 24.9
Level of Service B C A C
Approach Delay (s) 15.6 8.7 24.9
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 14.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex+P PM
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 815 626 0 0 376
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 886 680 0 0 409
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked 0.97 0.97 0.97
vC, conflicting volume 680 976 227
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 581 884 116
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 54
cM capacity (veh/h) 964 278 892

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 295 295 295 227 227 227 409
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 409
cSH 1700 1700 1700 1700 1700 1700 892
Volume to Capacity 0.17 0.17 0.17 0.13 0.13 0.13 0.46
Queue Length 95th (ft) 0 0 0 0 0 0 61
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 12.4
Lane LOS B
Approach Delay (s) 0.0 0.0 12.4
Approach LOS B

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15



Ex+P PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 297 518 0 0 577 464 49 2 183 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.96 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4602 1362 1777 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4602 1362 1777 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 323 563 0 0 627 504 53 2 199 0 0 0
RTOR Reduction (vph) 0 0 0 0 79 144 0 0 153 0 0 0
Lane Group Flow (vph) 323 563 0 0 795 113 0 55 46 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 12.7 52.5 35.3 35.3 18.5 18.5
Effective Green, g (s) 12.7 52.5 35.3 35.3 18.5 18.5
Actuated g/C Ratio 0.16 0.66 0.44 0.44 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 545 3337 2031 601 411 644
v/s Ratio Prot c0.09 0.11 c0.17 c0.03
v/s Ratio Perm 0.08 0.02
v/c Ratio 0.59 0.17 0.39 0.19 0.13 0.07
Uniform Delay, d1 31.2 5.3 15.1 13.6 24.4 24.0
Progression Factor 0.80 0.65 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.1 0.6 0.7 0.7 0.2
Delay (s) 26.7 3.6 15.7 14.3 25.1 24.3
Level of Service C A B B C C
Approach Delay (s) 12.0 15.4 24.4 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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APPENDIX H 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING + CUMULATIVE 



Ex+CP AM
1: Siempre Viva Rd EB & SR 905 SB Ramps 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
N:\1977\NEPA Alternative Sites\5. East Otay Mesa\Analysis\Intersections\Ex+CP AM.syn Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 910 100 480 880 0 700
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5010 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5010 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 989 109 522 957 0 761
RTOR Reduction (vph) 17 0 0 0 0 542
Lane Group Flow (vph) 1081 0 522 957 0 219
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 26.5 17.0 80.0 23.0
Effective Green, g (s) 26.5 17.0 80.0 23.0
Actuated g/C Ratio 0.33 0.21 1.00 0.29
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1660 730 5085 801
v/s Ratio Prot c0.22 c0.15 c0.08
v/s Ratio Perm 0.19
v/c Ratio 0.65 0.72 0.19 0.27
Uniform Delay, d1 22.8 29.3 0.0 22.0
Progression Factor 1.00 0.93 1.00 1.00
Incremental Delay, d2 2.0 3.1 0.1 0.8
Delay (s) 24.8 30.4 0.1 22.9
Level of Service C C A C
Approach Delay (s) 24.8 10.8 22.9
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ex+CP AM
2: Siempre Viva Rd & SR 905 SB Off Ramp 6/20/2012

East Otay Mesa OSA Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 1610 880 0 0 480
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1750 957 0 0 522
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked 0.83
vC, conflicting volume 957 1540 319
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 957 927 319
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 23
cM capacity (veh/h) 715 221 677

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 583 583 583 319 319 319 522
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 522
cSH 1700 1700 1700 1700 1700 1700 677
Volume to Capacity 0.34 0.34 0.34 0.19 0.19 0.19 0.77
Queue Length 95th (ft) 0 0 0 0 0 0 183
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 25.9
Lane LOS D
Approach Delay (s) 0.0 0.0 25.9
Approach LOS D

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15



Ex+CP AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 1360 0 0 440 440 440 10 360 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.95 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4566 1362 1776 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4566 1362 1776 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 272 1478 0 0 478 478 478 11 391 0 0 0
RTOR Reduction (vph) 0 0 0 0 113 175 0 0 15 0 0 0
Lane Group Flow (vph) 272 1478 0 0 604 64 0 489 376 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 11.5 37.5 21.5 21.5 33.5 33.5
Effective Green, g (s) 11.5 37.5 21.5 21.5 33.5 33.5
Actuated g/C Ratio 0.14 0.47 0.27 0.27 0.42 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 493 2384 1227 366 744 1167
v/s Ratio Prot 0.08 c0.29 0.13 c0.28
v/s Ratio Perm 0.05 0.13
v/c Ratio 0.55 0.62 0.49 0.18 0.66 0.32
Uniform Delay, d1 31.9 15.9 24.6 22.4 18.6 15.6
Progression Factor 0.67 0.37 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.0 1.4 1.0 4.5 0.7
Delay (s) 22.3 6.8 26.1 23.5 23.2 16.4
Level of Service C A C C C B
Approach Delay (s) 9.3 25.4 20.1 0.0
Approach LOS A C C A

Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Ex+CP PM
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 950 700 800 310 0 440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.94 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4762 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 4762 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1033 761 870 337 0 478
RTOR Reduction (vph) 146 0 0 0 0 392
Lane Group Flow (vph) 1648 0 870 337 0 86
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 35.4 25.0 90.0 16.1
Effective Green, g (s) 35.4 25.0 90.0 16.1
Actuated g/C Ratio 0.39 0.28 1.00 0.18
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1873 954 5085 499
v/s Ratio Prot c0.35 c0.25 c0.03
v/s Ratio Perm 0.07
v/c Ratio 0.98dr 0.91 0.07 0.17
Uniform Delay, d1 25.3 31.4 0.0 31.3
Progression Factor 1.00 0.85 1.00 1.00
Incremental Delay, d2 6.3 12.5 0.0 0.7
Delay (s) 31.6 39.3 0.0 32.0
Level of Service C D A C
Approach Delay (s) 31.6 28.4 32.0
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 30.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 1390 610 0 0 500
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1511 663 0 0 543
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked
vC, conflicting volume 663 1167 221
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 663 1167 221
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 31
cM capacity (veh/h) 922 187 783

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 504 504 504 221 221 221 543
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 543
cSH 1700 1700 1700 1700 1700 1700 783
Volume to Capacity 0.30 0.30 0.30 0.13 0.13 0.13 0.69
Queue Length 95th (ft) 0 0 0 0 0 0 143
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 19.4
Lane LOS C
Approach Delay (s) 0.0 0.0 19.4
Approach LOS C

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 600 790 0 0 500 720 110 10 440 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.94 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3433 5085 4504 1362 1781 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3433 5085 4504 1362 1781 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 652 859 0 0 543 783 120 11 478 0 0 0
RTOR Reduction (vph) 0 0 0 0 132 232 0 0 316 0 0 0
Lane Group Flow (vph) 652 859 0 0 803 159 0 131 162 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 22.4 63.5 36.6 36.6 17.5 17.5
Effective Green, g (s) 22.4 63.5 36.6 36.6 17.5 17.5
Actuated g/C Ratio 0.25 0.71 0.41 0.41 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 854 3588 1832 554 346 542
v/s Ratio Prot c0.19 0.17 c0.18 c0.07
v/s Ratio Perm 0.12 0.06
v/c Ratio 0.76 0.24 0.44 0.29 0.38 0.30
Uniform Delay, d1 31.3 4.7 19.3 17.9 31.5 31.0
Progression Factor 0.53 0.62 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.1 0.8 1.3 3.1 1.4
Delay (s) 19.4 3.0 20.0 19.2 34.7 32.4
Level of Service B A C B C C
Approach Delay (s) 10.1 19.8 32.9 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 910 100 480 880 0 793
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5010 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5010 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 989 109 522 957 0 862
RTOR Reduction (vph) 17 0 0 0 0 610
Lane Group Flow (vph) 1081 0 522 957 0 252
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 26.5 17.0 80.0 23.0
Effective Green, g (s) 26.5 17.0 80.0 23.0
Actuated g/C Ratio 0.33 0.21 1.00 0.29
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1660 730 5085 801
v/s Ratio Prot c0.22 c0.15 c0.09
v/s Ratio Perm 0.19
v/c Ratio 0.65 0.72 0.19 0.31
Uniform Delay, d1 22.8 29.3 0.0 22.3
Progression Factor 1.00 0.94 1.00 1.00
Incremental Delay, d2 2.0 3.1 0.1 1.0
Delay (s) 24.8 30.6 0.1 23.4
Level of Service C C A C
Approach Delay (s) 24.8 10.8 23.4
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 1703 880 0 0 480
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1851 957 0 0 522
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked 0.83
vC, conflicting volume 957 1574 319
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 957 968 319
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 23
cM capacity (veh/h) 715 208 677

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 617 617 617 319 319 319 522
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 522
cSH 1700 1700 1700 1700 1700 1700 677
Volume to Capacity 0.36 0.36 0.36 0.19 0.19 0.19 0.77
Queue Length 95th (ft) 0 0 0 0 0 0 183
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 25.9
Lane LOS D
Approach Delay (s) 0.0 0.0 25.9
Approach LOS D

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 1453 0 0 440 533 440 10 360 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.94 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4534 1362 1776 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4534 1362 1776 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 272 1579 0 0 478 579 478 11 391 0 0 0
RTOR Reduction (vph) 0 0 0 0 137 211 0 0 11 0 0 0
Lane Group Flow (vph) 272 1579 0 0 631 78 0 489 380 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 11.5 37.5 21.5 21.5 33.5 33.5
Effective Green, g (s) 11.5 37.5 21.5 21.5 33.5 33.5
Actuated g/C Ratio 0.14 0.47 0.27 0.27 0.42 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 493 2384 1219 366 744 1167
v/s Ratio Prot 0.08 c0.31 0.14 c0.28
v/s Ratio Perm 0.06 0.14
v/c Ratio 0.55 0.66 0.52 0.21 0.66 0.33
Uniform Delay, d1 31.9 16.4 24.8 22.7 18.6 15.6
Progression Factor 0.69 0.41 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.1 1.6 1.3 4.5 0.7
Delay (s) 23.2 7.8 26.4 24.0 23.2 16.4
Level of Service C A C C C B
Approach Delay (s) 10.1 25.8 20.1 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 950 700 800 310 0 531
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.0 4.5
Lane Util. Factor 0.91 0.97 0.91 0.88
Frt 0.94 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4762 3433 5085 2787
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 4762 3433 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1033 761 870 337 0 577
RTOR Reduction (vph) 146 0 0 0 0 474
Lane Group Flow (vph) 1648 0 870 337 0 103
Turn Type Prot custom
Protected Phases 2 1 8
Permitted Phases Free 8
Actuated Green, G (s) 35.4 25.0 90.0 16.1
Effective Green, g (s) 35.4 25.0 90.0 16.1
Actuated g/C Ratio 0.39 0.28 1.00 0.18
Clearance Time (s) 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1873 954 5085 499
v/s Ratio Prot c0.35 c0.25 c0.04
v/s Ratio Perm 0.07
v/c Ratio 0.98dr 0.91 0.07 0.21
Uniform Delay, d1 25.3 31.4 0.0 31.5
Progression Factor 1.00 0.87 1.00 1.00
Incremental Delay, d2 6.3 12.4 0.0 0.9
Delay (s) 31.6 39.9 0.0 32.4
Level of Service C D A C
Approach Delay (s) 31.6 28.8 32.4
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 1481 610 0 0 500
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1610 663 0 0 543
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 415
pX, platoon unblocked
vC, conflicting volume 663 1200 221
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 663 1200 221
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 31
cM capacity (veh/h) 922 178 783

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 SB 1
Volume Total 537 537 537 221 221 221 543
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 543
cSH 1700 1700 1700 1700 1700 1700 783
Volume to Capacity 0.32 0.32 0.32 0.13 0.13 0.13 0.69
Queue Length 95th (ft) 0 0 0 0 0 0 143
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 19.4
Lane LOS C
Approach Delay (s) 0.0 0.0 19.4
Approach LOS C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 600 881 0 0 500 911 110 10 440 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 0.97 0.91 0.86 0.86 1.00 0.88
Frt 1.00 1.00 0.93 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3433 5085 4462 1362 1781 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3433 5085 4462 1362 1781 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 652 958 0 0 543 990 120 11 478 0 0 0
RTOR Reduction (vph) 0 0 0 0 167 257 0 0 261 0 0 0
Lane Group Flow (vph) 652 958 0 0 871 238 0 131 217 0 0 0
Turn Type Prot Perm Split Perm
Protected Phases 5 2 6 8 8
Permitted Phases 6 8
Actuated Green, G (s) 22.4 63.5 36.6 36.6 17.5 17.5
Effective Green, g (s) 22.4 63.5 36.6 36.6 17.5 17.5
Actuated g/C Ratio 0.25 0.71 0.41 0.41 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 854 3588 1815 554 346 542
v/s Ratio Prot c0.19 0.19 c0.20 0.07
v/s Ratio Perm 0.17 c0.08
v/c Ratio 0.76 0.27 0.48 0.43 0.38 0.40
Uniform Delay, d1 31.3 4.8 19.7 19.2 31.5 31.7
Progression Factor 0.56 0.66 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.1 0.9 2.4 3.1 2.2
Delay (s) 20.3 3.3 20.6 21.6 34.7 33.9
Level of Service C A C C C C
Approach Delay (s) 10.2 20.9 34.0 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.5
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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